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You’ve just read ten good reasons to hire the handicapped.

THE PRESIDENT'S COMMITTEE ON EMPLOYMENT OF THE HANDICAPPED, WASHINGTON, D. C. 20210

FROM THE AMERICAN INSTITUTE OF CERTIFIED PUBLIC ACCOUNTANTS

recent studies
of special
interest

PRODUCTION SCHEDULING (Management Services Technical Study No. 9).
This new study offers a quick and convenient means of acquiring a sound basic
knowledge of production scheduling principles and techniques. It will enable
you to provide more expert help in this area to every type of business client . . .
large or small. The study uses an instructional approach which emphasizes
practical production scheduling problems and their solutions. You will be intro
duced to the basic principles of scheduling and then consider a wide range of
complex situations, along with the sophisticated tools available for handling
them—all copiously illustrated with actual forms, diagrams and charts. The study
also includes a step-by-step account of an actual management advisory services
engagement. Although the study is oriented to the public practitioner’s service
to clients, it should prove useful to the executive who may be seeking a better
understanding of this vitally important subject. The instructional methods used
also make the study ideally suited for staff training.
Paperbound. $3.75

THE ACCOUNTING BASIS OF INVENTORIES (Accounting Research Study
No. 13) by Horace G. Barden. This new study explores the problems of inven
tory accounting in depth. It examines present alternative methods of pricing
inventory . . . evaluates them in terms of the objectives of financial accounting . . .
and makes recommendations that the author believes will narrow the range of
acceptable practice and serve to increase the comparability of financial state
ments. The study is the result of extensive research and consultation with a large
number of experienced corporate financial executives and independent account
ants. By emphasizing the practical rather than theoretical aspects of inventory
accounting, Mr. Barden has produced a study that is sure to be of interest to
every professional accountant and executive who is concerned with the account
ing and financial reporting problems of manufacturing, wholesale or retail
merchandising enterprises.
Paperbound. $4.50

ACCOUNTING FOR RESEARCH & DEVELOPMENT EXPENDITURES
(Accounting Research Study No. 14) by Oscar S. Gellein and Maurice S. New
man. Financial reporting of research and development costs has been criticized
because several alternative accounting procedures are accepted and because
variations exist among companies in the extent and manner in which they disclose
the effects of research and development costs. Disparate definitions of research
and development activities have also caused problems in both accounting and
disclosure. These important problems and difficulties are considered in detail
in this new research study. Based on extensive examination and analysis of
current practices, it presents conclusions and recommendations that are certain
to prove interesting and useful to every professional accountant and executive
who may be faced with questions of accounting for research and development
expenditures in the course of his work.
Paperbound. $4.00

AICPA MEMBERS Please deduct 20 percent
member discount from the
prices shown.

AUDITS OF BROKERS AND DEALERS IN SECURITIES. This new audit
guide has been prepared to assist the independent public accountant in con
ducting examinations of financial statements of securities brokers and dealers—
an industry in which changes in rules, regulations, practices and procedures
have been frequent and extensive during recent years. The guide describes those
conditions that are unique to the industry and discusses procedures required
for record-keeping, internal control and the auditor’s examination. It also includes
a large number of exhibits which illustrate the form and content of broker-dealer
financial statements as well as informative disclosures pertaining thereto.
Paperbound. $4.50
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Heinz A. Burgstaller and John D. Forsyth • The Key-Result Approach to Designing
Management Information Systems ..................................................................................................... p. 19
Obviously all managers need information to perform
their jobs effectively, but, when asked just what infor
mation they want, they may not, for one reason or
another, give an accurate answer. These authors sug
gest that instead of asking the manager what he needs,

ask him why he needs information. They successfully
used this interview technique in a Canadian Govern
ment project which they describe. They also describe
some of the manager types one is likely to encounter
in MIS development.

William N. McNairn • Three Ways to Wake Up Procedures Manuals......................................
The organization that doesn’t use its manuals is no
better off than the organization that doesn’t have
manuals, says Mr. McNairn, paraphrasing Mark Twain.

Some remedies to put manuals in good working order
and minimize communication frustration are discussed,
including the cause and cure of “irf.”

Robert A. Nielsen and Vincent R. LoCascio • Computer-Assisted Planning in the
Public Sector..........................................................
............................................................................
Efficient planning of resource utilization by municipal
departments may be aided by a simulation model that
incorporates the current status of a department and
the environmental forces affecting the community
which the organization serves. The authors have been

p. 26

p. 34

advisers in instituting such a model for several school
districts within one county of a northern state. They
believe models could be designed along similar lines
to apply to fire, police, sanitation, health care, and
social service departments.
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p. 42

Brian P. Boas • A Sample of Statistics..........

.........................................................................

Statistics is one of the most valuable yet most under
utilized tools for operating businesses, this author con
tends. As an example he shows how statistical sam-

pling can be applied to the annual inventory count.
He reports that of 34 companies that responded to
his questionnaire, only three used this technique.

Ronald J. Lewis • Accounting Geared to Physical Distribution’s Third Generation .... p. 51
As an increasing number of functions are placed under
the jurisdiction of the P.D. manager, the system of ac
counts should be modified to accompany these organi

zational changes. These modifications should recognize
the functional nature of physical distribution activities
regardless of their location, Dr. Lewis explains.
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Wanted!

700,000 busy executives who can:

If you can spend some time, even a few hours, with someone who needs
a hand, not a handout, call your local Voluntary Action Center.
Or write to: “Volunteer,” Washington, D.C. 20013 We need you.
The National Center for Voluntary Action.
advertising contributed for the public good
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Job Enrichment Programs Often Thinly Disguised Job Productivity
Improvement Plans, Says Labor Leader at Conference Board Meeting
Job satisfaction is a nonproblem
for collective bargaining, William
S. Winpisinger, general vice pres
ident of the International Associa
tion of Machinists and Aerospace
Workers told a Conference Board
panel session March 20.
The panel was discussing the
“Search for Job Satisfaction,” as
part of a conference on “Labor Re
lations Issues of the Seventies.”
The chairman of the panel was
Mitchell Sviridoff, vice president,
Division of National Affairs, The
Ford Foundation. With Mr. Win
pisinger on the panel were Robert
C. Goelz, corporate manager of or
ganization planning, Kaiser Alum
inum & Chemical Corporation, and
William A. Spartin, director of em
ployee relations, The Washington
Post.
May-June, 1973

Job enrichment attempts are of
ten just disguised productivity im
provement plans, Mr. Winpisinger
observed.

No “guinea pigs”
“We are not going to let our
members be used as guinea pigs
for speed-up schemes,” the labor
leader said.
He pointed out that many studies
have been made that show there is
more job dissatisfaction among
those earning above $10,000 than
among those making less. Aliena
tion is higher in middle manage
ment than in any blue collar field,
and Mr. Winpisinger attributes this
to the over-education of the man
agers. “Everyone cannot be the
boss,” he commented.

“I don’t know engineers who en
gineer themselves out of a job, or
salesmen who sell themselves out
of a job, but I know a hell of a lot
of workers, who when they increase
their productivity they increase
themselves out of a job. . . .Job se
curity is the most important type of
job satisfaction,” Mr. Winpisinger
said.
Mr. Goelz said that at Kaiser,
“We’ve gotten into the areas of
‘meaningful work’ or ‘adult work.’ ”
He said he preferred these terms
to “job enrichment” because “job
enrichment sounds like frosting on
the cake. I think job enrichment is
overkill. We first have to make the
job adult before we can enrich it.”
Kaiser has not publicized its ex
periments in this field because they
are not completed. “We’ve got to
5

walk before we run. Someone does
something in the middle of Kansas
and before you know it, it’s all over
the Wall St. Journal” he com
mented.
The Kaiser executive mentioned
three “adult work” projects Kaiser
is pursuing. One is a study of the
first-line foreman’s job: how he af
fects and is affected by those above
him, below him, and around him.
A second project is letting work
ers work on their own. It was
started when a supervisor was
scheduled to retire and, instead of
Kaiser’s replacing him, the crafts
men under him asked to be given a
chance to supervise themselves. So
far the project has gone well and
one of the craftsmen commented,
“We got rid of the bird dog.”
The third Kaiser experiment is in
a non-union plant where workers
are swapping jobs, doing mainte
nance as well as production work.
Idleness can be healthy

Mr. Goelz said a bit of educating
that he has had to do with produc
tion people is to make them under
stand that it is not a bad thing if
maintenance workers are sitting
idle; it just means everything is
working as it should. “Production
people confuse motion and progress.
I compare it to a firehouse. When
you pass a firehouse in your car
and see firemen sitting outside, are
you happy or sad that they are not
out fighting a fire?”
Mr. Spartin said that The Wash
ington Post has introduced differ
ent worker committees. There is a
quality control committee of jour
neymen and a rehabilitation com
mittee of journeymen to deal with
alcohol problems.
“Too many experiments in job
enrichment have been done with
out interest in job security,” Mr.
Spartin said. “We are in study
groups with the ITU [International
Typographical Union] to see what
the impact on employees will be if
we move to full-page photo repro
duction. . . . The advantages of
automatic equipment are dissipated
as workers slow down.”
He said that the Post is moving
6

toward more job rotation, time off,
and a shorter work week. Someone
from the audience suggested that
these were really work deleting
techniques rather than job enrich
ing approaches.
The three panelists seemed to
agree that job satisfaction was an
issue, but that its priority was
pretty low in labor negotiations.
Mr. Winpisinger said, “First let’s
have places to work, and then
healthy places, and then get to hu
manizing elements of the job. . . .
Labor will never provide the initia
tive in enrichment but we may go
along with what management is
doing. You’ve got to have workers
guaranteed that they are not going
to go hungry.”
He posed the example of an as
sembly line worker who was as
signed some of the duties that used
to belong to another job category.
The worker was angry because now
that job category did not exist for
him to be promoted into. “Adding
to a worker’s job when it deprives
him of an avenue of promotion is
not going to be in demand,” the
labor leader said.
In many job enrichment pro
grams, it is the middle managers’
jobs that are done away with and,
Mr. Winpisinger said with a smile,
they should organize.
Moderator Sviridoff concluded,
“I am far from convinced that any
one can say job satisfaction should
be on the top of the bargaining
agenda, but it should be on top of
management’s agenda.”
Labor management challenged

In a concurrent afternoon session
at the same meeting, a panel group
considering minority and feminine
pressures in labor relations predict
ably found Herbert Hill, NAACP,
and Donald Slaiman, director—de
partment of civil rights, AFL-CIO,
on opposite sides concerning the
preeminence of the Civil Rights
Act over labor-management agree
ments. According to Mr. Hill, the
Civil Rights Act, guaranteeing mi
nority groups equal access to all
jobs, is the “law of the land” and
should take precedence over any

labor-management agreements that
freeze racial groups into stereotyped
patterns as far as jobs and promo
tions are concerned.
Mr. Slaiman pointed out that
joint minority - group - government
action against an existing labor
agreement, was a dangerous foot
in the door. He referred to Mr.
Hill’s lauding a black group that
had set up a dissident group within
a predominantly white union and
had then sued to overturn the un
ion’s election on the grounds that
it did not adequately represent all
the workers.

Sex discrimination prevalent
Mr. Slaiman’s general thesis was
that any union, even one that
showed prejudice in its selection
and seniority procedures, was bet
ter than none at all and that the
way to improve minority status in
the labor picture was within the
framework of the existing unions
rather than through setting up rival
organizations.
Racial discrimination is a serious
problem, Elizabeth Duncan Koontz,
director, Women’s Bureau, U. S.
Department of Labor, agreed, but
“sex discrimination is far more
prevalent than race discrimination.”
Unions have overlooked the fact
that they have “negotiated women
out of fair treatment” because male
union leaders have many of the
prejudices and share much of the
stereotyped thinking about women’s
abilities held by their counterparts
in management, Ms. Koontz said.
There is also trouble because of
an existing male confusion over the
distinction between women’s lib
and women’s rights. They have
nothing to do with each other, but
the patronizing attitude taken to
ward many of the attitudes and
positions of women’s liberationists
has carried over into the response
to the demand for women’s labor
rights, Ms. Koontz explained. “The
AT&T case exposed institutional
ized sex prejudice,” she declared.
AT&T was recently successfully
sued by the Government, which
charged that it had not complied
with civil rights legislation affect
Management Adviser

ing female and minority employees,
and that many such employees
never even applied for higher level
jobs because they knew that com
pany policy barred their promotion
into them. AT&T paid $15-million,
the largest settlement of its kind
ever made, to 13,000 female and
2,000 male employees who felt they
had been discriminated against,
and agreed to pay $23 million an
nually in raises. (See M/A, MarchApril, 1973, p. 9.)
Ms. Koontz predicted that the
entry of males into previously all
female fields—as nurses, telephone
operators, or airline stewards—
would have the effect of increasing
women’s wages in these fields.
The vice president—industrial re
lations, Lockheed Aircraft Corpor
ation, Eugene Mattison, conceding
that the AT & T decision posed a
problem of past discriminatory pat
terns for many companies, agreed
that traditional promotion practices
would have to be changed. The
problem lay, he said, in how these
changes would be brought about.
Training at every level to overcome

the effects of past discrimination
was one possibility, he said. Grant
ing plantwide seniority rather than
departmental seniority was an
other.
Management must set its future
goals in labor and employment ex
actly as it sets future goals in the
budgeting process, Mr. Mattison
said. For women, for instance, man
agement must ask itself: are they
qualified for the jobs that must be
opened to them? If they’re not
qualified, are they qualifiable?
Extended training suggested

Tolerance limits may have to be
established for some jobs for which
women and minority group mem
bers haven’t been qualified by past
training, he declared, allowing them
wider leeway in making errors for
a certain period of time while they
grow accustomed to totally new re
sponsibilities.
Attitudes of supervisors and col
leagues are a vital part of the up
grading practice, he pointed out.
These must be positive—and must

be reinforced by management if
necessary.
“Acceptance by the peer group is
absolutely essential,” he declared.
The last speaker of this session,
Roosevelt Watts, vice president,
Transport Workers Union, described
an upgrading process that had been
employed successfully in the New
York City subway system to move
minority workers from transporta
tion jobs to the more highly paid
maintenance jobs. It waived civil
service educational qualifications
and work experience tests in favor
of “walk-in” tests in which people
who could not meet the civil ser
vice qualifications were given prac
tical tests of their abilities for such
jobs as machinists or sheet metal
workers. Those who could pass
such simple tests were employed
for one year as “maintenance help
ers” after which they could take
demonstration tests for jobs as
maintenance workers.
“If the private sector could fol
low this pattern,” Mr. Watts com
mented, “a lot of job discrimination
could be eliminated.”

Multinational Companies Create More Jobs Domestically
Than They Eliminate, Says Honeywell Board Chairman
The role in world trade of multi
nationals, companies with substan
tial investments, employees, and
sales outside the United States, was
defended by Honeywell, Inc.,
Chairman James H. Binger before
the Board of Governors of the Elec
tronic Industries Association, meet
ing in Phoenix.
“I am convinced . . . that multi
national companies do not export
jobs, but create jobs in the United
States faster than other U.S. com
panies. I am convinced that U.S.
companies invest abroad to gain
participation in markets in other
countries, not to take advantage of
lower wages or so-called tax loop
holes. I am convinced . . . that im
ports from overseas subsidiaries of
U.S. companies have not been a
major factor in U.S. unemploy
ment,” Mr. Binger said.
May-June, 1973

The Honeywell executive cited
some figures to back up his beliefs.
The Emergency Committee on
American Trade studied 74 U.S.
multinational companies between
1960 and 1970. The committee
found that while these companies
were increasing their overseas oper
ations, they also provided 900,000
new jobs in the United States. They
also nearly doubled their sales from
work performed in this country,
from $58 billion to $113 billion.
The same survey showed that
these 74 multinationals nearly tri
pled their exports from the United
States within the ten-year period.
They also increased their net sur
plus of exports over imports from
$3.2 billion to $6.6 billion, Mr. Bin
ger reported.
“These figures, and others of the
survey, lead to one major conclu

sion: That the international invest
ment activities of these representa
tive multinational companies played
an important role in their rapid
export growth and consequently
made a major positive contribution
to their domestic—and I emphasize
the word domestic—sales, invest
ment, and employment growth,”
Honeywell’s chairman said.
Imports create U.S. jobs

Mr. Binger cited another recent
survey, one done by the National
Association of Manufacturers, that
came to the conclusion that “if the
United States were to repeal the
tax credit for foreign taxes paid and
tax all foreign subsidiary income
before it is paid out in dividends
to the parent company, U.S. firms
with foreign operations would be
7

forced to pay an average effective
tax on their foreign earnings of
over 70 per cent.”
He further pointed out that
Labor Department figures find
1,000,000 U.S. jobs are dependent
on imports.
Mr. Binger recommended that
the Government create freer trade
conditions for farm products, re
duce and eventually eliminate in
dustrial trade tariffs, and seek to
harmonize present non-tariff trade
barriers and preferences.

Multinationals Aid
Development of Host,
Whatever Their Aim
While multinational companies
are mercenary in their outlook, they
undeniably often quicken the indus
trial development of the host coun
try, Dan Bawly, an Israeli CPA,
believes.
Writing in a recent issue of
LKHH Accountant, the quarterly
publication of Laventhol Krekstein
Horwath & Horwath, CPAs, Mr.
Bawly writes, “In contrast to the
average businessman operating in
his own country, out to create the
highest possible profits but aware
of and often identified with his gov
ernment’s ideology, the multina
tional corporation should be re
garded as a mercenary, generally
unimpressed by the national aspir
ations of its host.
“It is out to get the highest re
turn for itself and if the host coun
try receives any benefit the multi
national will be delighted to enjoy
the ensuing publicity and to get the
most mileage out of this bonus.”

Image gives way

Mr. Bawly says that soon after a
host country has attracted a worldrenowned concern, the company’s
glamorous image gives way to
“what can at times be considered
a far from efficient organization.”
Sometimes hindsight can be
8

faulty when one starts comparing
the costs of the actual business
venture with the costs had the host
country gone it alone, Mr. Bawly
cautions.
“In fact, those suddenly embit
tered local businessmen are usually
phantoms who were not there when
the government set off on its devel
opment program; that was why it
decided to introduce foreign invest
ment encouragement laws,” the Is
raeli CPA writes.
Attractive incentive offers, often
including tax exemptions and cash
grants, have been made by coun
tries ranging from the United States
to Israel and from the developing
republics of South America to the
emerging African states, Mr. Bawly
observes.
“It is too early to try to summar
ize the long-term success of the
quest of the multinational for a tax
haven or the importance of tax in
centives for the investment policies
of a global company. It is clear that
the dialogue between the multina
tionals and the sovereign states is
already on, that both sides find it a
challenge and are interested, in
fact eager, to widen the areas of
communication,” the CPA says.
Mr. Bawly is a partner in the
firm of Horwath, Bawly, Millner &
Co., the Tel Aviv office of Laven
thol Krekstein Horwath & Horwath.

Company Communications
Need Regular Audits,

Consultant Says
A communications audit, a means
of measuring what an organization
is doing to communicate success
fully with its employees, should be
performed regularly, the consulting
firm of Towers, Perrin, Forster &
Crosby, Philadelphia, recommends.
“A periodic checkup is good for
people, finances, and communica
tions programs,” the firm says in
the winter 1973 issue of its news
letter, Communications & Manage
ment.
“The best time to conduct an

audit is when there is no impending
crisis,” the consultants say. “Em
ployees are often more open in their
responses at such times.”
However, the consultants believe
there are unusual occasions when
a communications audit can be es
pecially helpful. These include:
merger and acquisition situations;
the implementation of new per
sonnel practices; organizational
changes; peak periods of labor un
rest; and times of economic crisis
such as layoffs or cost reduction
programs.

Mergers and acquisitions

The consultants say that in mer
ger and acquisition situations, “A
careful evaluation of the ongoing
communications practices of the
two firms involved may show that
different techniques will be required
in each to allay employee fears and
suspicions and to develop a posi
tive, cooperative spirit.”
The first step in a communica
tions audit is a brief planning meet
ing setting the responsibilities both
for the consultant and the client
and the objectives of the audit.
This is followed by in-depth inter
views of a cross-section of em
ployees.
“Employee knowledge of the or
ganization, its policies, and its goals
may be tested in these interviews
or questionnaires. Employee under
standing of and reactions to specific
programs are measured. Sources of
information—real and imagined—
are listed. The grapevine is tracked,
the rumor mill may even churn
into motion as the audit is being
conducted,” TPF/C explains.
During the course of the audit,
the media and the message are ex
amined. Then an analysis of the
gathered data is made by the con
sultants.
“Employee and management re
sponses are compared to one an
other and matched against stated
communications objectives. Em
ployee understanding of the organ
ization’s goals and policies is meas
ured against the quality of the mes
sage, timing, use of media, and
Management Adviser

cost. The results are evaluated and
set forth in a report to manage
ment,” the firm says.
The consultant’s report includes
an evaluation of past communica
tions efforts and suggestions for
future improvements.
TPF/C believes a communica
tions audit can: give a total evalu
ation of existing communications
programs; evaluate a new commu
nications policy or practice; help to
restructure or develop the commu
nications function within an organ
ization; or assist in developing com
munications guidelines or budgets.
Although TPF/C believes the
consultant’s services are invaluable
in a communications audit, it cau
tions, “It is this after-phase, when
management first considers care
fully and then implements audit
findings, that will crucially affect
employee morale and attitude.”

Insurance Firms Lead

Clerical Productivity
Improvement: Consultant
The insurance industry has been
giving the problem of white collar
productivity a good deal of thought
and has been using some programs
that have gone beyond traditional
time and motion work measure
ments and scheduling techniques,
observes Gene E. Jackson, a prin
cipal of Coloney, Cannon, Main &
Pursell, Inc., management consul
tants.
Writing in the winter 1973 issue
of his firm’s newsletter, Manage
ment Practice, Mr. Jackson points
out that well over two-thirds of the
insurance companies have retained
consultants to install productivity
improvement measures.
Of course, the insurance industry
only employs white collar workers,
but Mr. Jackson points out that 60
per cent of the nation’s work force
is employed in white collar jobs
and other industries have not shown
comparable interest in this area of
productivity improvement.
The insurance companies real
ized “that the size of the clerical
May-June, 1973

force, the increase in salary rates,
high turnover, and difficulty in re
cruiting quality office personnel
were threatening both profit mar
gins and the quality of service pro
vided to customers and agents,”
Mr. Jackson writes.
Crucial to the success of the in
dustry’s productivity improvement
projects has been top management’s
firm backing, he observes. Other
ingredients for success are: “1) a
broad range of backgrounds and
talents on productivity task forces
or project teams assigned to in
crease productivity; 2) the strong
involvement of line management;
and 3) a broad charter to challenge
everything that is done in an area
under study.”
Challenging functions

Mr. Jackson clarifies some of the
ways in which an effective produc
tivity team is used. First the team
must challenge and eliminate un
necessary functions.
He cites the case of one medium
size life insurance company that
found while a cover page summary
on files was necessary with a man
ual file, it was not needed when
the customer master file was main
tained on a computer. By eliminat
ing the summary, the company
saved $20,000 in clerical time and
significantly reduced the time re
quired to change policies.
In another insurance company, a
control record of delinquent pre
mium collections in the field was
done away with after a productiv
ity team discovered it cost $100,000
to maintain.
The productivity team next turns
to ways of improving necessary
work, Mr Jackson advises.
“The project team . . . can deliver
a package of, say, 20 to 50 small
changes that, together with work
eliminated, may well represent 10
to 15 per cent of the total clerical
unit effort. The team cuts across
organization lines to get useful
changes made,” he writes.
After the team has found oppor
tunities for streamlining the work,
it looks at individual job assign
ments.

Mr. Jackson says, “One common
situation is the over-specialization
of clerical functions. It isn’t un
usual to see relatively simple trans
actions pass through six or eight
work stations. This not only takes
time but also discourages a sense
of interest and responsibility on the
part of the individual employee.”
Project teams should be com
posed of regular company person
nel drawn from a wide range of
line and staff positions, Mr. Jackson
advises. Full-time workers freed
from their regular duties can ac
complish more than part-timers, he
says.
Companies that have used pro
ject teams for administrative studies
have had tangible cost savings that
typically range from 15 to 25 per
cent of the costs studied, the con
sultant observes.
“The success of productivity pro
ject teams, both within and outside
the insurance industry, suggests
that executives who recognize the
profit leverage in their white-collar
costs have a proven path available
to follow,” Mr. Jackson concludes.

General Job Market
Improves but MBAs

Face Slow Start
Though the job market may be
improving for seasoned executives
(see M/A, March-April, ’73, p. 7),
June MBA graduates will be facing
the most difficult job market in the
last decade, Lester B. Korn, pres
ident of Korn/Ferry International,
told the Graduate School of Busi
ness, Columbia University, March
21.
This would seem to contradict a
Carnegie Commission on Higher
Education Report released early in
April, which said that the job out
look for college graduates is the
best in the past ten years. However,
the Carnegie report did not specify
MBAs as in high demand, saying
that engineers, scientists associated
with engineering, and health spe
cialists would be the most success
ful job candidates.
9

MBA’s with backgrounds in marketing/sales and finance will be in
the greatest demand this summer,
Mr. Korn said. Those in least de
mand will be graduates with per
sonnel, communications, and pro
duction / manufacturing / engineer
ing backgrounds.
Upturn foreseen in 1976

“The demand for newly gradu
ated MBA’s is strongest during an
expansion cycle and I see this cycle
emerging again in 1975 and 1976,”
Mr. Korn predicted. In recent years,
the premium value corporations
have placed on the MBA has de
clined “primarily because corpora
tions are looking for men with the
ability to take on immediate bot
tom-line profit responsibilities.”
The executive search firm pres
ident advised the June MBA grad
uate “to do a better job in packag
ing and merchandising himself. If

he doesn’t, he may find himself un
employed for several months after
graduation.”
Mr. Korn suggested that the
MBA students evaluate their own
capabilities, investigate the indus
tries they are most interested in,
and then learn as much as they can
about each of the companies with
which they have an interview
planned.
Starting salaries for graduating
MBA’s range from $12,000 to
$16,000 a year, depending on the
graduate’s discipline. The mean is
approximately $14,400, Mr. Korn
reported.
He noted that these figures are
slightly higher than in recent years,
but he cautioned the MBA students
about counting their future earn
ings prematurely. He said, “there
are many men with several years’
experience under their belts asking
for the same salary and the going
is getting more competitive.”

For the Executive in Finance—

Liability for Dangerous Products Extending

Through Distribution Chain, Warns RIA
Liability for an injury-causing
product is no longer limited to man
ufacturers; it is being extended up
and down the industrial distribution
chain, warns the Research Insti
tute of America, New York, in a
recent report.
On October 27, 1972, the Con
sumer Product Safety Act was
signed into law and added to the
potential liabilities of many com
panies. RIA explains, “In brief, if
you design, manufacture or sell a
faulty consumer product which
causes injury to a consumer, that
individual can take you to Federal
court and recover damages. What’s
more, the penalties and relief pro
vided and the opening of Federal
courts under the new law are in
addition to any other existing reme
dies already available.”
The Act also established the
Consumer Product Safety Commis
sion which is designed to protect
10

the public from unreasonable risks
of injury associated with consumer
products. If it finds a particular
product involves a hazard to con
sumers it cam 1—research the na
ture of the hazard more completely;
2—inspect the manufacturing plants
and call for special reports from
manufacturers; 3—hold public factfinding hearings; 4—commence a
rule-making proceeding which ulti
mately could lead to the establish
ment of a mandatory product safety
standard; 5—ban the product from
the market; 6—find a product immi
nently hazardous and call for a
seizure of the product; 7—find a
product a “substantial” hazard and
require its recall or replacement or
the refund of its purchase price; 8—
issue a public warning describing
the hazard the product poses; 9—
delegate its investigative responsi
bilities to state governments.
The commission may, according

to the act, require every manufac
turer, private labeler, or distributor
of a consumer product to maintain
certain records. RIA comments, “It
is probably safe to say that some
of the records that may be required
to be kept will include a list of
your suppliers as well as your pur
chasers for each product line. Also,
you may have to keep records of
what you told your purchasers with
regard to usage of the product and
whether or not safety devices were
demonstrated at the time of pur
chase.”
Defensive strategy

According to RIA, a company
should try to cut down on its expo
sure to litigation by following all
or part of a three-point defensive
strategy: “1—Minimize the likeli
hood of product liability suits by
tightening up vulnerable operations;
2—Maximize the chances for a suc
cessful defense, if a suit does de
velop, by documenting precautions
taken; 3—Maintain adequate finan
cial protection, in the event the
company loses a substantial product
liability suit.”
Within this broad strategy, RIA
makes some specific suggestions. It
points out that faulty design is not
an insurable business risk and so
design decisions should be double
checked. It also asserts that accu
rately and faithfully maintained rec
ords could be a company’s “most
important defensive weapon, as
they provide tangible evidence of
your integrity and technical com
petence.”
Concern for product reliability
and safety could be documented
with checklists used by research,
design, production, testing, pur
chasing, and service personnel to
note compliance with company pro
cedures, RIA advises.
Documentation of product im
provement changes, test procedures,
and reasons for accepting the final
product design should be main
tained. Records pertaining to the
item after it leaves the factory and
to each item in production should
be kept. Other important records
are lists of: all plans and blueprints,
Management Adviser

patents and patent representations,
raw materials, sources of compo
nents information, and all foresee
able uses of the product.
“So that all statutes of limitation
may be covered, and all possibili
ties accounted for, a 20-year reten
tion of records would not be out
of the question,” the RIA report
says. “Remember that the statute
of limitations can start to run, not
when a product leaves a factory,
but when a defect in it causes an
injury.”
After considering the pros and
cons of self-insurance for product
liability, RIA recommends a com
bination of self-insurance and prod
uct liability coverage from com
mercial insurers. “A limited self
insurance fund may be established
to permit higher deductibles, and
thus lower premiums,” the report
says. “Or the fund might be estab
lished to cover losses normally ex
cluded from commercial policies.”
The 35-page report is available
at $7.50 a copy upon written re
quest to Department 111, Research
Institute of America, Mount Kisco,
N.Y. 10459.

Don’t Borrow Another
Company’s Executive Pay
Plan: Pfizer Officer
The chances for successfully util
izing another company’s executive
compensation plan in a company
that has not identified its own
needs are almost non-existent,
Bruce R. Ellig, director, compensa
tion and benefits, Pfizer, Inc., told
a Conference Board meeting on
“Executive Compensation,” March
29.
Identify characteristics

One begins identifying corporate
needs by identifying the industry
one is in, Mr. Ellig said. This iden
tification should include degree of
risk, importance of technology, and
stage of development.
“It seems to me that the less the
May-June, 1973

A recent survey conducted by Lawrence-Leiter and Co., Kansas City; Lifson,
Wilson, Ferguson & Winick, Inc., Dallas; Rath & Strong, Boston; and Theodore
Barry & Associates, Los Angeles, management consulting firms, has revealed
that most company managements are dissatisfied with many of the manage
ment tools available even though they employ them. As the chart above dem
onstrates, of the 13 most commonly used management techniques, larger com
panies tended to use far more of them than smaller concerns.

risk that exists in an industry, due,
for example, to heavy governmental
regulation, the less the need for an
incentive compensation program.
“The importance of technology
indicates what portion of the or
ganization should be in a heavy
incentive compensation program.
The stage of development says
something about the type of com
pensation that is appropriate.”
The stage of development corre
sponds to the four stages of the
business
cycle:
developmental,
growth, maturity, and decline.
Mr. Ellig explained, “To general
ize, the high-risk situation of de
velopmental and possibly growth
should be related to heavy empha
sis on stock option plans. The
growth and maturity situations bet
ter lend themselves to bonus plans.
The decline stage probably calls
for salary as the predominant ele
ment.”
An analysis of the company and
its relation to its industries must
also be made. Then looking within
the organizational unit to the indi
vidual is in order, the Pfizer execu
tive said.
He suggested that the ways in
which component parts of the com
pensation package interact over the

short- and long-range should be
studied. Mr. Ellig said little con
sideration is given to the basis of
grants. For example, he pointed to
the practice of giving more stock
options as price declines and less
as it rises. “If downside risk is con
sidered at all,” Mr. Ellig com
mented, “it seems that this is the
inverse of what should be done!”
Mr. Ellig cautioned against the
use of specialized compensation
schemes, developed to slip between
tax loopholes.
Popularity brings penalties

“The likelihood of those loop
holes being closed is directly re
lated to the number of companies
that rush eagerly to adopt the
schemes,” he said. “Evidence of
this can be found with restricted
stock options, and, more recently,
tandem stock options. Furthermore,
the value perceived by the recipi
ent may negate the attractiveness
of the cost-effectiveness. Thus, I
believe both must be analyzed and
the individual given choice, where
possible.”
Once a compensation program is
developed, it must be examined to
see if actions can be taken by ex
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ecutives to reap rewards which are
not in the interest of the corpora
tion, he advised.
“In conclusion, the executive
compensation plan must be related
to industry considerations, corpo
rate objectives, and individual per
formance in a manner that is not
only cost effective but is attractive
to the recipient,” Mr. Ellig said.

Profit Center Manager
Viewed Too Narrowly,

leading to higher market penetra
tion; hard-hitting promotional cam
paigns translated into increased
sales,” the newsletter states.
Incentive compensation can be
used to effectively implement cor
porate strategy by encouraging
center managers to perform their
respective roles within the com
pany’s overall plan, Hay believes.
Complimentary copies of this
newsletter, Men & Management,
Number 255, are available upon
written request to M&M Editor,
Hay Associates, 1845 Walnut St.,
Philadelphia, Pa. 19103.

Says Hay Associates
To every thing there is a season:
a time for investment, a time for
payoff, and it’s time executive in
centive compensation systems took
this truism into account, advises
Hay Associates in a recent issue of
its newsletter, Men& Management.
Current profit not enough

Many concerns view the profit
center’s manager’s performance too
narrowly, i.e., only in terms of cur
rent profit, the management consul
tants observe. Managers should be
rewarded for accomplishing com
pany goals even though their cen
ter’s profits may actually decrease
in keeping with the business’ over
all strategy. The deployment of re
sources today may lead to greater
profitability in a few years time,
Hay points out.
“For example, the incentive pro
gram can be structured to reward
the highly profitable commercial
center executive on the basis of
how much cash he ‘poured through’
—i.e., contributed toward the cor
poration’s reallocation of funds—
and which is therefore unavailable
for his center’s direct further use.
“For his part, the emerging or
developing center manager’s re
ward lies in how wisely he uses the
resources passed on to him from
other centers: more advanced, tech
nically superior capital equipment,
perhaps leading to increased pro
ductivity; a sharper competitive
edge; intensified marketing effort
12

Employee Theft No

Guarantee of Insurance

Payment, Expert Reports
Even if an employee is discov
ered stealing merchandise or money
there is no guarantee that insurance
recovery will follow, Saul Astor,
president of Management Safe
guards, New York, points out.
He believes that there are several
steps a company should take in or
der to be sure of submitting the
best fidelity insurance claim.
Notify on reasonable suspicion

As soon as a company has reason
able suspicion of a loss, the insur
ance carrier should be notified, Mr.
Astor says. Even though a claim
does not have to be presented at
that time, an investigation should
be started immediately.
Specific documentation of the ex
tent of the loss should be devel
oped. Mr. Astor explains, “The ex
istence of an inventory shortage
alone is not considered ‘proof of
loss’ although shortage records can
be a critical element in presenting
the claim. Nor do confessions alone
constitute proof of loss, except in
combination with documented in
ventory shortages.”
Written confessions should be
backed up with legal tape record
ings, preferably video-tape, the se
curity consultant says. “As much

visual and physical evidence should
be gathered as is economically war
ranted.”
Mr. Astor points out that, “In
some cases, a series of small thefts
can be considered a major con
spiratorial loss in a recovery claim.”
Consequently he cautions against
moving too quickly against a single
known theft for fear of losing the
opportunity to recover losses in
curred from an ongoing conspiracy.
For maximum recovery, Mr. As
tor recommends that professionals
be called in to gather confessions
and evidence and prepare and ne
gotiate the claim. An undercover
investigator posing as an employee
can be very beneficial. In selecting
these professionals, the consultant
says the business should be sure to
retain a firm that will stay with the
case even through the court testi
mony.
“Trained and experienced inves
tigators, working professionally and
secretly, are best suited for devel
oping the leads and the evidence
of theft. Then an interrogator and
lie detector examiner can secure
the confessions which support the
documented loss,” the security con
sultant says.

East Meets West in
Hawaii—Or Does It?
East is East and West is West,
and never the twain shall meet. At
least not for a long time, according
to General Telephone and Elec
tronics Corp. whose subsidiary, Ha
waiian Telephone Company, is now
training Japanese businessmen in
American telephone techniques. Ac
cording to Hawaiian Telephone,
Japanese use the phone only for
minor details, preferring face-toface conversations for major agree
ments. Americans, of course, make
major agreements by phone and
confirm the details in writing. So
far no report on whether the Jap
anese are converting the Americans
or vice versa in the great telephone
controversy.
Management Adviser

For the Management Consultant—

‘Transactional Analysis,' Latest Favorite of Training

Programs, Gets Mixed Reviews from Those Using It

Training programs for employees
who deal with the public are in
cluding transactional analysis, the
behavioral science theory that was
first popularized by Dr. Eric Berne
in his book The Games People Play.
The technique analyzes the inter
action between two individuals.
Transactional analysis was re
cently the subject of a special report
by Behavioral Sciences Newsletter,
a publication of Roy W. Walters &
Associates, Inc., Glen Rock, N.J. The
newsletter explains that TA is based
on the individual having three pos
sible ego states: the child, the par
ent, and the adult.
“The child” uses a passive-aggres
sive technique in attempting to
gratify his needs (i.e., when one is
acting “childish”). “The parent”
likes to be unquestionably right
and responds to situations in an
authoritarian manner. “The adult,”
the desired ego state in business
and most other social situations,
uses the objective, rational thought
process.

ments are using TA in their em
ployee training. It is also being
used in many management training
courses. Foreman-level personnel
have found the TA vocabulary
comfortable too.
It is hard to measure the success
of TA. One manufacturer took the
technique out of its management
training program because its results
couldn’t be proven. An East Coast
retailer was using the technique in
its adjuster training and could not
demonstrate a direct payoff in
sales; so it was dropped.
Some employee response good

“Those companies presently us
ing TA feel it is validated by the
enthusiasm with which it is re
ceived by trainees, and by frequent
indications that it is a behavioral
technique which is ‘retained’ by
relatively unsophisticated person
nel and incorporated into their own
vocabulary and daily relationships,”
the newsletter finds.

Three faces of workers

“We are dealing with two human
beings, each with his own Child,
Parent, and Adult. In other words
when two people are alone in an
office, there are actually six ‘peo
ple,’ ” the newsletter explains.
“Transactions” become “games”
as they become more complex. The
game is composed of: 1—a series of
transactions; 2—a gimmick; and 3—
a payoff, according to the newslet
ter. One common game described
is “Why don’t you . . . Yes, but . . .”
“If non-productive games can be
recognized, people can make prog
ress toward more authentic and
productive interactions,” the news
letter says.
According to Behavioral Sciences,
banks, airlines, and retail establish
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California-Texas
Microwave Network

Authorized in West
Another company has won Fed
eral Communications Commission
approval for building a microwave
network. Southern Pacific Commu
nications Company has been given
the go-ahead for building the Los
Angeles-Houston segment of its pro
posed 11-state network.
SPCC is permitted to begin
work immediately on 53 microwave
towers along its 1,728-mile route
between Los Angeles and Houston.
The line will also connect San
Diego, Yuma, Phoenix, Tucson, El

Paso, and San Antonio. SPCC anti
cipates completing this $8.1 million
project within a year.
The company expects the San
Francisco—Los Angeles segment of
its network to be in operation by
this June. Applications for addi
tional SPCC segments connecting
Houston with St. Louis, and San
Francisco with Seattle are pending
before the FCC.

AT&T tries to revise rate

Though AT&T has said many
times that it welcomes competition
(see M/A, July-Aug., 71, pp.
8-9), it now is seeking to restruc
ture its rates to meet the challenge.
On February 28, AT&T asked the
FCC for permission to revise tariffs
for interstate voice grade private
line services. This is a break from
the Bell System’s policy of uniform
pricing for all of its services.
Richard R. Hough, president of
AT&T’s Long Lines Department,
said, “This move is required to
meet the changing business condi
tions, notably emerging competition
by specialized common carriers pro
viding private line communications
services on selected routes compet
itive with ours.
“By relating rates more directly
to our relevant costs, the restruc
turing we propose will permit us to
recognize competition on the high
density, low cost routes these car
riers seek to serve.”
Under the proposed new private
line rate structure there would be
two rate classifications beyond 25
miles, one for high density and one
for low density routes. Short-haul
routes, 25 miles and under, would
have a separate rate schedule ap
plied to them.
AT&T maintains that for it to
compete equally this price restruc
turing is necessary.
Mr. Hough explained, “AT&T, as
a common carrier, is obligated to
provide service to all who request
it and are able to pay for it. There
fore, if we continue our policy of
nationwide average pricing for pri
vate line services we would be mak
ing it possible for the newer carriers
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to significantly undercut us on the
high density routes where costs are
lower, because the newer carriers—
unlike the Bell System—are not re
quired—nor show any disposition—
to serve areas where service is
much more expensive to provide.
This would leave us with the lower
density, higher cost routes for
which the present nationwide aver
age rates would become insuffi
cient.”

Teleprocessing Spurring
Computer Industry Growth

Speaker Reports
Teleprocessing services are trig
gering the growth of the domestic
computer industry, reports Interna
tional Data Corporation, Newton,
Mass., an analyst of computer
trends. Total spending in the in
dustry will exceed $23 billion this
year, IDC predicts.
IDC President Patrick J. McGov
ern told a meeting of industry
analysts and users, “Although users
have ambitiously pursued telepro
cessing for nearly a decade, this
year is the first in which budget
dollar outlays will match manage
ment’s long-term enthusiasm for
the technology.”
After doing in-depth personal in
terviews with corporation data-pro
cessing executives and an additional
budget survey of over 200 sites,
IDC staff members isolated four
major reasons for the budgeting
commitments to teleprocessing this
year:
“First, to improve the number and
types of services that a user can
offer his customers.
“Second, to reduce operating
costs by consolidating equipment
of greater capacity at a central site
and replacing remote computers
with much less costly terminal-type
products.
“Third, to use centralized files as
a means to identify and analyze
evolving business trends more rap
idly.
“Fourth, to minimize the error
14

rates that exist in virtually every
information system because of re
dundant files, diffused reporting
techniques and varying quality
standards.”
IDC President McGovern said
the biggest spending rise will be
in the equipment sector of the com
puter industry, up 13 per cent from
last year. IDC considers budget
commitments the best indicator of
management’s priorities and 39 per
cent of the users’ budgets have been
committed to hardware purchase or
rental.
“Since much of this equipment
will be rented, and replace older
equipment, these user spending re
ports do not reveal the true pro
duction volumes implied. Suppliers
already consider 1973 a boom year,
completing the recovery cycle that
began after the spending holdbacks
of 1970 and 1971,” Mr. McGovern
said.

Time-Study Consultants
Likened to Quacks by

Utah Educator
Time-study consultants and effi
ciency experts were compared to
“quacks treating cancer,” by Dr.
Frederick Herzberg, who has been
called “the father of job enrich
ment.”
Dr. Herzberg, University of Utah
professor, made this comparison at
a meeting sponsored by the Ad
vanced Management Program Club,
an organization of alumni from
Michigan State University’s De
troit-based Advanced Management
Program, March 15.
Workers are asking, “What kind
of life am I leading?” Dr. Hertz
berg maintains. Consequently the
three dominant managerial philos
ophies are collapsing. These he
cited as: Taylorism, the scientific
management which looks upon
people as “hands”; the no-longer
valid ideology of private enterprise;
and the American managerial way
founded on pragmatism.
He was asked, that if, in fact,

these systems are dead, why are the
consultants who promote them
flourishing? His answer was, “Why
are there so many quacks treating
cancer?”
Training key to motivation

Training is the most important
key to motivating today’s worker,
Professor Herzberg said. “The more
a person can do the more you can
motivate him to do,” he explained.
When someone is doing a good
job he should be given added re
sponsibility with the concomitant
monetary benefits, Dr. Herzberg
said. But he cautioned against giv
ing a bonus like “throwing a fish to
a seal in a sea aquarium.” He also
advised that once you give the
money to the worker do not keep
telling him how good you are to
him. “Give it and shut up about it,”
the speaker said.
Dr. Herzberg noted that studies
have found that in three to six
months people are unhappy with
their new salaries.
“No salary plan is going to keep
people happy. If a man receives a
$10,000 salary increase one year,
and $5,000 more the next, psycho
logically he has taken a $5,000 cut,”
Dr. Herzberg stated.
This writer would like to know
where the salary plan Dr. Herzberg
alluded to is in operation, and if
they need any more help.

‘Time Sharing’ Term

Passé; ‘Remote Computing’

More Precise: INFONET
Let’s junk the term “time shar
ing” and replace it with “remote
computing,” suggested John Luke,
president of INFONET, a time
sharing network of Computer Sci
ences Corporation, at a recent EDP
seminar for Government officials.
“The term time sharing originally
referred to sharing time on some
one else’s computer to avoid the
heavy expense of installing your
own equipment,” Mr. Luke ex
Management Adviser

plained. “Today, however, most
firms of any consequence have
quite substantial data processing
centers. Yet they continue contract
ing with outside computer compa
nies at an accelerating pace to get
services that internal installations
don’t provide.”
Remote computing is growing,
projected as a $1 billion market
this year and $2 billion by 1977,
because in-house computers are
being used more and more for man
agement functions, Mr. Luke ex
plained.
“Once used primarily to solve
technical problems, today comput
ers are indispensible for budget
ing, financial analysis, sales fore
casting, resource allocation, and
other management-oriented tasks.
However, internal data processing
centers usually subordinate these
functions to routine operations such
as printing payroll checks and
handling accounts. The obvious
way around the roadblock is to go
outside,” the time-sharing executive
said.
Mr. Luke also observed that
these outside networks stock hun
dreds of specialized computer pro
grams to meet a wide range of
management requirements.
Mr. Luke’s point seems to be an
alogous to the old joke: “When
you’re rich, you’re eccentric; when
you’re poor, you’re crazy.” In terms
of outside computer network use:
when you’re big (“of any conse
quence”), you’re remote comput
ing; when you’re small, you’re time
sharing.

Two Computer Meetings
Scheduled for New York

In Near Future
In the next couple of months,
New York City will host two meet
ings for those interested in com
puters.
The Ninth Annual AICPA Con
ference on Computers and Infor
mation Systems will be held this
year at the Waldorf Astoria, May
21 to 23. Those who want to attend
May-June, 1973

should contact Noel Zakin at the
AICPA, 666 Fifth Avenue, New
York, N.Y. 10019.
Replacing the traditional Spring
and Fall Joint Computer Confer
ences, the 1973 National Computer
Conference & Exposition will be
held at the New York Coliseum,
June 4 to 8.
The conference is sponsored by
the American Federation of Infor
mation Processing Societies. The
AICPA, an AFIPS constituent so
ciety, will present a session at the
conference, “The Auditor’s Inter
face with EDP Systems.”
For more information about the
AFIPS Conference write to 73 NCC
c/o AFIPS, 210 Summit Avenue,
Montvale, N.J. 07645.

ADL Cites Advantages

Of Data Base Systems

Over Conventional Plans
The pros and cons of using data
base systems, i.e., EDP systems that
are organized in a fashion that per
mits the use of a single information
file in several applications rather
than just one, are explored in a
recent issue of The Casebook, the
bimonthly newsletter of ADL
Systems, Inc., Newton, Mass.
Five major advantages

ADL cites five major advantages
that data base systems offer over
conventional processing techniques:
“Special file management soft
ware can simplify application pro
gram development by performing
automatically many routine I/O
and ‘housekeeping’ software func
tions.
“Sophisticated file structures offer
powerful cross-referencing capabil
ities that eliminate redundant data
and make possible fewer files.
“With data base systems, far few
er ‘overhead’ programs for use with
specific applications are needed.
This cuts down on sorts, merges,
file extracts, duplicate updating of
files, and scanning of files.

“Data base systems usually re
quire fewer files and programs,
meaning less set-up time and less
external manual management of
programs and data, with poten
tially streamlined operations.
“A major advantage cited by data
base proponents is the ease with
which changes in data elements
can be implemented in such sys
tems.”
ADL also points out there are
significant debits in the comparison
of data base systems to more tra
ditional ones. These include the
large amount of additional hard
ware, mostly for memory and ran
dom access storage, that data base
systems require. The management
of data base files also calls for more
complicated software and sophisti
cated skills to use and maintain
the programs.
A hierarchy of indexes and keys
controls the access to individual
data elements, often resulting in
slower overall processing speed for
data base systems, ADL says.
“Aside from being new, data
base concepts are inherently com
plex, requiring a broad approach
and very careful attention to plan
ning, details and service goals,” the
experts explain.
“To generalize, data base systems
can be a major help to users with
large file management and updat
ing problems, high demand for one
time accesses and a large volume
of changing retrieval needs,” ADL
writes. “They probably are not a
viable approach for the small-scale
user, or for an initial implementa
tion effort.”
ADL Systems, Inc., is a subsid
iary of Arthur D. Little, Inc.

Most Commonly Used EDP
Data Sources Listed
Computer software and hardware
manufacturers offer the consultant
volumes of new product literature,
but when he wants an objective
evaluation of their offerings, where
can he turn?
At last year’s AICPA Annual
Conference on Computers and In
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formation Systems a practitioner
from Arizona asked this question.
He was advised to attend meetings
similar to the one in progress, to
find out the experiences of other
CPAs, and to look into the avail
able EDP magazines and reference
services.
But which ones? The members
of the AICPA committee on data
processing recently asked them
selves this question.
Committee member John C.
Shaw, Touche Ross & Co., ex
plained that the committee mem
bers were asked to go back to their
firms and informally poll them to
see which EDP reference materials
are being used.
“There are 50 million pounds of
information in this field now and
no one can read it all,” Mr. Shaw
said. “I approached the problem
by asking myself how many of
these things can I digest in a
month: I need a permanent refer
ence on hardware; I need some
thing for reference on software; I
want to keep up with new prod
ucts; and I need a broad treatment
of the industry in general.”
The committee list

Mr. Shaw compiled the commit
tee members’ replies and came up
with the following list, in alpha
betical order, of their most fre
quently used sources of EDP ref
erence material:
—Various publications of Auer
bach Publishers, Inc., 1100 State
Rd., Princeton, N.J.
—Business Software Information
Service, Hitchcock Publishing Co.,
964 Third Ave., New York, N.Y.
—Computerworld, 60 Austin St.,
Newton, Mass.
—DATAPRO 70, One Corporate
Center, Route 38, Moorestown, N.J.
—EDP Analyzer, 925 Anza Ave.,
Vista, Calif.
—Modern Data, 3 Lockland Ave.,
Framingham, Mass.
—The Quarterly Bibliography of
Computers and Data Processing,
Applied Computer Research, Suite
208, 8900 North Central Ave.,
Phoenix, Ariz.
“Conspicuous by their absence
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from any committee member’s list
are the technical services provided
by various computer manufactur
ers,” Mr. Shaw observed.
The chairman of the committee
on data processing, LeRoy Prall,
Geo. S. Olive & Co., explained that
the committee had made this list
public with the hope that other
CPAs would find it useful.

Charlotte Company Does
Construction Cost
Estimates by Computer
Construction cost estimating is
being done on a computer by J. N.
Pease Associates of Charlotte, N.C.,
a firm offering architecture, engi
neering, and construction services.
S. C. Markanda, a professional
engineer and director of Pease’s
computer department, explained
that when an owner of an office
building asked Pease Associates to
give him a cost estimate for the
construction of an addition, “The
computer gave us an estimate of
$842,128. The general contractor’s
estimate was $814,873. I think the
figures were remarkably close.”
Pease is using the 1130 Construc
tion Estimating Program, an IBM
program product based on the Uni
form System for Construction Speci
fications of the Construction Speci
fication Institute.
The program breaks construction
activity down into 16 divisions, i.e.,
concrete, metals, carpentry, furnish
ings, site work, which are sub
divided into individually numbered
work items, or categories, for which
cost can be estimated.
Categories usually represent a
physical part of the project, such
as a wall, or a particular activity,
such as clearing a site. The pro
gram provides for 13,536 individual
categories of work. For each of
these Pease determines a unit cost
for labor, material, and any needed
equipment.
The Construction Estimating Pro
gram also includes formulas for
calculating volume and quantity

estimates for different categories.
The formulas are based on take-off
data for each category, information
such as length, width, height, quan
tity.
An architect or engineer inputs
the category number and take-off
dimensions for each work item in
his project. The program accumu
lates extended quantities in disk
files by category number. After all
the categories have been processed
the program then takes the accu
mulated quantity in each category
and multiplies it by the category
item’s cost. The program then prints
out a division summary giving dol
lar estimates for labor, material,
and equipment in each category.
General summary provided

The architect can request a gen
eral summary after all the estimated
divisions have been summarized. A
general summary gives a dollar
estimate for each division. Also, a
total estimate for the entire project
can be obtained.
According to Mr. Markanda,
“The operation is faster with these
routines. In addition, the infor
mation in disk storage provides
backup for recreating old estimates
—in case we want to break down an
original estimate, for example, to
compare it with current costs.” The
firm’s manual operations have been
greatly reduced, he noted.
C. S. Halfhill, head of J. N. Pease
Associates’ structural engineering
department commented, “With the
American Concrete Institute code
alone you’re just out of luck if you
don’t use the computer.”

Integrated Services
Urged for 425 Agencies

In Four-County Area
In the four-county Milwaukee
metropolitan area, 425 separate
agencies spend $750 million annu
ally to deliver health care and so
cial services, a study conducted by
Cresap, McCormick and Paget Inc.
recently uncovered.
Management Adviser

The consulting firm has proposed
a restructuring of this fragmented
social service delivery system along
what it considers to be more logical
lines.
CMP has recommended “that
key, or ‘lead,’ agencies in major ser
vice categories assume the job of
coordinating services and of influ
encing fund allocations to other
agency programs in each category.”
The creation of a broad-based,
communitywide social planning
body was also recommended by the
consultants. This group would seek
to identify service needs, set goals,
and design strategies to achieve
them.

Proprietary Hospitals

Hope to Double Bed
Capacity by 1976
The five-year-old hospital man
agement industry currently controls
four per cent of all hospital beds
and will control at least eight per
cent by 1976, says Creative Strate
gies, Inc., Palo Alto, in a recent
study. Its prediction is based on
the investor-owned hospitals’ an
nounced plans for new construction
in terms of dollars and beds.
CSI observes that of the approxi
mately 25 to 30 hospital manage
ment companies in the industry,
there are nine major participants.
Location sites

The industry analysts believe
that in this field strategic geogra
phic location is the key to success
ful competition. They note that
once a hospital is licensed and cer
tified by the state in a certain ser
vice area, it effectively controls that
geographic area in terms of future
hospital growth.
CSI’s hospital management study
is part of its “Industry Analysis Ser
vice.” The report is available from
Creative Strategies, Inc., The Exec
utive Building, 1032 Elwell Court,
Palo Alto, Calif. 94303.
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New Products and Services—

RCA Predicts that Holographic Computer Memory

Using Laser Beam Will Replace Present Storage Systems

A demonstration model of the
holographic optical computer mem
ory has been unveiled by RCA Cor
poration. The company predicts this
memory could well be the fore
runner of a new generation of mass
memories equal in capacity to, but
1,000 times faster than, the largest
disk systems achieved to date.
The memory stores data in holo
grams formed by a laser beam on
a thermoplastic storage medium. In
simplified terms, the digital infor
mation is read in something like
this: A laser beam is passed through
liquid crystal cells which are elec
tronically controlled. The digital in
formation is stored by forming tiny
dark areas (the “one” in binary
code) in some crystals, and leaving
them transparent (the binary code
“zero”) in others. The laser pro
jects this light and dark pattern
into a thermoplastic-photoconduc
tor sandwich which it deforms to
produce a phase-relief hologram.
To retrieve the data a laser beam
is sent through the hologram and
projected on a light-sensitive array
which reads the optical data and
converts it into electronic signals.
Medium reusable

Data can be erased from the
memory by applying heat to the
thermoplastic storage medium. The
thermoplastic can then be used
over again.
Thomas O. Stanley, staff vice
president of research programs at
RCA Laboratories, said, “The holo
graphic memory has the potential,
when fully developed, to replace
the entire hierarchy of core, drum,
and disk systems now used, and
thereby to simplify the whole archi
tecture of computers and many
other information systems. It would
be particularly well suited to the
many growing applications where
large volumes of data are handled.”

RCA’s development of this new
memory concept was partially sup
ported by NASA. Not only com
puters, but other parts of the com
munications field including infor
mation transmission from satellites,
are potential beneficiaries of the
new technique.

Burroughs Introduces

B700 Series Computers
In its continuing effort to capture
the small system end of the com
puter market, Burroughs Corpora
tion has introduced a new series of
Computers, the B 700.
Burroughs President Ray W.
MacDonald said, “In terms of
power, capabilities, and price, the
B 700 series fits between our Series
L business minicomputers and the
B 1700 series of small-scale com
puter systems. For example, the
average purchase prices are around
$25,000 for an L 8000 business mini
computer, $50,000 for a B 700 sys
tem, and $100,000 for a B 1700 sys
tem.”
One of the B 700’s features is an
“interrupt and resume” capability
that permits orderly interruption of
extended length jobs, such as an
invoicing run, for purposes of in
quiry or for the generation of man
agement reports, a cash require
ments report for example.
Burroughs is also making avail
able a new series of solution-ori
ented Business Management Sys
tems programs for use with its small
computers. The programs are readyto-use packages for particular lines
of businesses covering the major
areas of a company’s operations.
A complete Business Manage
ment System package, including all
modules, personnel training, and
system support, is priced just under
$10,000. Individual modules are
available for from $2,500 to $4,500.
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If your customers are in trouble,
your business is in trouble.
Most businessmen know that no
business is any healthier than the
community around it.
That's why so many
successful businesses go all out
to support the United Way drive
each year.
advertising contributed for the public good

Top executives devote their
time and energy to organize
effective campaigns within their
firms. They encourage their
employees to get involved in
the work of the United Way
agencies. And they set up payroll

deduction plans to make giving
a little easier.
It's a lot of work. But it
pays off. Big.
Because what's good for
the community is good for
business.

Support The United Way.
If you don’t do it, it won’t get done.

Perhaps the customary approach to designing a management infor
mation system has been all wrong. The authors report on a case
where they merely asked each manager what results were vital to
him and then provided the information necessary—

THE KEY-RESULT APPROACH TO DESIGNING
MANAGEMENT INFORMATION SYSTEMS
by Heinz A. Burgstaller and John D. Forsyth
Queen's University

the problem of or
ganizing and communicating the
information required to operate an
organization, the president of the
General Electric Company once
observed:

far more penetrating and orderly
study of the business in its entirety,
to discover what specific informa
tion is needed at each particular
position in view of the decisions to
be made there.”1

“This deep problem of communi
cation is not solved by providing
more volume of data for all con
cerned, or even by faster accumu
lation and transmittal of conven
tional data, or by wider distribu
tion of previously existing data, or
through holding more conferences.
Indeed, the belief that such meas
ures. will meet the communica
tions challenge is probably one of
the great fallacies in business and
managerial thinking.
“What is required, instead, is a

Interestingly enough, this ex
tremely perceptive remark was not
made recently. It came from Ralph
J. Cordiner almost two decades ago.
The purpose of this article is to
specifically consider the problem
raised by him.
As recently as 1960, one would
have been very hard pressed to find

n considering

I
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1 Cordiner, Ralph J., New Frontiers for
Professional Managers, McKinsey Foun
dation Lecture Series, New York, Mc
Graw-Hill Book Company, Inc., 1956.

any courses on management infor
mation systems in the curricula of
universities whose programs in
cluded formal studies of manage
ment processes. While business, in
dustry, and governmental agencies
were adopting ever more complex
versions of the products produced
by the post-war information tech
nology revolution, universities neg
lected to institute teaching and re
search in how to use this new tech
nology efficiently and effectively to
create management information
systems. The scholarly literature,
for instance, is virtually devoid of
any reference to management infor
mation systems prior to the mid1960s.
Understandably, business, indus
try, and government did not wait
19

What information should be
produced by management

information systems? It is
this question we shall con

sider here. Specifically, we
shall outline a method for
identifying the information

requirements of manage
ment. We shall indicate the
difficulties and pitfalls we

have experienced in actually

employing this method.

Finally, we shall describe a
case in which this method
has been successfully
utilized.
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until universities introduced educa
tional activities in this field. Com
petitive pressures on the one hand
and an infectious, imitative drive
on the other prodded them to
plunge ahead on their own. The
number of failures was embarrass
ingly large because the developed
information systems turned out to
be very attractive technical struc
tures with no organic life.
However, this developmental
strategy, disastrous as it proved for
some firms and less than satisfac
tory for most, was not as irrational
as hindsight would tempt us to
believe. The designing and install
ing of management information
systems was seen, then, as primarily
a technical problem rather than a
management problem. And, as such,
it was best solved by technical spe
cialists, namely, system analysts and
computer programers. Managers
were strengthened in this false be
lief by the sellers of computing
equipment, who hid the new tech
nology behind a formidable barrier
of newly developed professional jar
gon while making extravagant
claims and promises as to the per
formance of their “systems.” When
promised information systems did
not materialize, managers realized
that they had to get involved per
sonally.
The study of management infor
mation systems is now a formal part
of the educational program of most
undergraduate and graduate stu
dents in business administration. In
spite of such educational innova
tions, however, we have still failed
to recognize the real problem of
management information systems—
the problem which leads to many
failures of management information
systems in practice. We have not
identified or understood the kinds
of information needs which are to
be served by management informa
tion systems. In other words, thus
far we have failed in our efforts to
identify what information is man
agement information. Indeed, we
have not even acknowledged this
as a key problem area. It is aston
ishing that the sentiments of Mr.
Cordiner have not provoked more

concrete reactions from the busi
ness and academic communities.2
What information should be pro
duced by management information
systems? It is this question that we
shall consider here. Specifically, we
shall outline a method for identi
fying the information requirements
of management. We shall also indi
cate the difficulties and pitfalls that
we have experienced in actually
employing this method. Finally, we
shall describe a case in which this
method has ben successfully util
ized.
The method, outlined below, for
identifying a manager’s informa
tion requirements is bound to fail.
However, a consideration of the
method does allow us to develop
an approach which does succeed.
The Scenario: Suppose that we
are members of a staff group or
task force charged with the respon
sibility of identifying the informa
tion needs of our organization’s
managers.
Suppose we simply proceed with
a series of face-to-face interviews
with the following statements:
We are going to design and im
plement a management information
system. Tell us what information
you want.

There are at least five different
negative responses that we might
receive to this request. We can ex
amine these responses by consider
ing five “typical” managers, namely,
the Bottomless-Pit Manager, the
Accounting Information Manager,
the In-Basket Manager, the ClosedDoor Manager, and the Mississippi
Gambler.
This examination via caricatures
assists us, in turn, in developing a
successful method for identifying
management’s information require
ments.
2 A recent survey of the literature on
management information systems has re
vealed that this area is still a relatively
barren land. See Salomone, Peter, “Sur
vey of Methods for Determining Informa
tion Requirements,” paper presented at
the 12th American Meeting of the Insti
tute of Management Science, October,
1971.
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The Bottomless-Pit Manager:
“Tell us what information you
want.”
This manager responds with one
word—“Everything.”
He says he needs all the infor
mation we can give him. He ex
presses, literally, an insatiable ap
petite for information.
What this manager is really say
ing, though, is that his job is so
big, so wide-ranging, so important,
that he needs to know all there is
to know. At the same time, he is
really confessing that he cannot an
ticipate the requirements of his job.
Moreover, he probably feels that
if he were to start identifying spe
cific information requirements he
would be simultaneously specifying
his perception of the limits of his
responsibilities and control. The
last thing this manager wants to do
is to paint himself into a corner.
So instead he takes a defensive
position by implicitly staking out a
sphere of responsibility that is
wider than any human manager
can hope to handle.
The Bottomless-Pit Manager
wants everything, including copi
ous quantities of information.
Of course, one has serious reser
vations as to what any manager
could possibly do with unlimited
quantities of information. If his of
fice were to become a depository
for information, a bottomless pit,
he would most likely become com
pletely surfeited with it. Informa
tion would become master of the
manager. The tail would wag the
dog.
The Accounting-Information Man
ager: “Tell us what information
you want.”
This manager instinctively thinks
of management information as
being synonymous with financial
data. He sees information in terms
of dollars and cents and in this
vein he can be very articulate and
unambiguous in identifying his in
formation needs. He finds the pros
pect of having information giving
the ratio of weekly labor variances
to accumulated payroll expenses
genuinely exciting. Unfortunately,
this manager not only has a serious
May-June, 1973

There are certain well-defined types who can cause trouble in designing a work
able management information system: the Bottomless-Pit manager who always
wants "everything". . .

misconception of management in
formation, but he has also lost a
proper perspective of the function
of a business organization.
A manager who focuses on the fi
nancial data which are produced
by the accounting system fails to
appreciate the real processes which
his authority and responsibilities
embrace. He is ignoring the fact
that his job involves him in the
process of acquiring real resources,
of transforming these into real prod
ucts and services, and of promoting
and distributing these outputs to
consumers. The Accounting-Infor
mation Manager perceives only part
of his job, and not the important
part at that.
Unfortunately, financial account
ing processes are so embedded in
our organizations that some man
agers find it impossible to divorce
accounting systems from informa
tion systems and to differentiate
between data and information.
Probably only a small fraction of
any management information is apt
to fit into a multi-column ledger
system. And our predispositions

should not limit us to such a
structure.
The In-Basket Manager: “Tell us
what information you want.”
This manager’s reaction to our
question is a conditioned reflex: he
examines his “in-basket.” This
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Balance Sheet

. . . the Accounting-Information Manager who is interested in absolutely noth
ing but dollars and cents and can find variances genuinely exciting . . .

manager’s perception of his job,
though perhaps subconscious, is
that he is being paid to fight fires.
And management information, to
him, is any information that he
needs to deal with the problems
which currently occupy his “inbasket.”
Such an approach to manage
ment information requirements is,
of course, rather myopic. It is symp
tomatic of the manager’s tendency
to become so immersed in prob
lems in the “in-basket” that he loses
a true perspective of the purposes
of management information. Fur
thermore, quite often this manager’s
information requirements consist of
information having only sporadic
or episodic value. Even under the
best of circumstances it will be
very difficult to distill genuine in
formation needs out of fighting
brush fires.
It would be informative to re
time and stage manage a second
interview with this manager. Im
mediately prior to his return from
a vacation, we might empty his “inbasket” and, then, as soon as he
22

returns, we could repeat our ques
tion about his information needs.
Unfortunately, our question would
most likely produce a functional
psychotic.
The Closed-Door Manager: “Tell
us what information you want”
This manager’s response is just
the opposite to that of the Bottom
less-Pit Manager. The Closed-Door
Manager asserts that he has all the
information that he needs.
But, like the Bottomless-Pit Man
ager’s response, this reply also sig
nals defensiveness. This manager
apparently believes that if he were
to admit to needing more or dif
ferent information he would also
be confessing that he has not been
performing his job satisfactorily for
lack of an appropriate knowledge
base. To admit to having informa
tion needs would be unthinkable.
This manager is an individual
who clings to those qualifications
which are acquired through expe
rience. But even if all his present
information needs, as dictated by
his experience, were being satis
fied, he would still fail to appreci

ate that his job is likely to be
changing as well.
Experience is a valuable asset.
However, in a dynamic environ
ment it is easy to overvalue expe
rience and, to the extent that infor
mation needs are co-mingled with
experience, it is easy to overvalue
them, too. Information needs
change, but not behind a “closeddoor.”
The Mississippi Gambler: “Tell
us what information you want.”
This manager will also reply that
he has no additional or different
information needs.
While this manager’s response
is the same as that of the ClosedDoor Manager, his motivations are
subtly different. Indeed, the rea
sons underpinning this manager’s
response provide us with an im
portant clue as to why this direct
approach to identifying a manager’s
information needs meets with little,
if any, success.
The Mississippi Gambler plays
his cards close to his chest. He sim
ply does not care to reveal his in
formation requirements. He looks
at information as a resource from
which flows a certain amount of
power. Thus, the Mississippi Gam
bler will refuse to “tip his hand,”
even though it is only to reveal his
information requirements, unless he
can see the value in doing so. More
over his interest and cooperation
will only be obtained if he sees the
benefits derived from specifying his
information requirements outweigh
ing his perceived “costs” of identi
fying the information requirements
of his job. The Mississippi Gambler
is only willing to give up some
power if he expects to gain more
than an offsetting amount in return.
With his guard up, the Missis
sippi Gambler’s behavior suggests
a very genuine question: “What’s
in it for me?” This question should
have been carefully considered by
the task force before they started
their interviews because there is a
major problem demonstrated in the
approach outlined above. Walking
into a manager’s office and asking
him what information he needs, or
wants, presents him with a very
difficult question. The asking of
Management Adviser

what information is needed, or
wanted, puts all the emphasis on
the word “information.” The focus
of attention on “information”
amounts to dealing with a very
abstract concept; whereas informa
tion should be appreciated for what
it is—a resource and, as such, a
means to achieving organizational
objectives. And combined with its
value as a resource are the costs of
acquiring and using it. Manage
ment information is not a free good.
The Accounting-Information Man
ager and the In-Basket Manager
failed to appreciate what was meant
by management information.
The Bottomless-Pit Manager and
the Closed-Door Manager failed to
acknowledge the “costs” associated
with having too much or irrelevant
management information.
The Mississippi Gambler was re
luctant to discuss his information
needs because he could not see any
“payoff” to him for doing so.
In order to identify the informa
tion needs of these managers we
should have begun by stepping
backwards from that question and
we should have considered, instead,
why they need information.
Key-result areas

A manager, any individual in the
management function, carries out
three types of activities: He plans;
He executes; He reviews. The plan
ning activity leads into the execu
tion activity, which leads into the
review activity, which leads into
the planning activity, and so on in
such a manner that the activities
are continuous, melding one into
the other.
Does a manager need informa
tion when he plans his operations?
Does a manager need information
when he executes his plans? Does
a manager need information when
he reviews the executed plans? Ob
viously, the answer to each of these
questions is emphatically “yes.”
This consideration of the manage
ment cycle leads us to a method for
identifying management informa
tion requirements which we shall
call the Key-Result-Areas approach.
The Scenario: Suppose, again,
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. . . the In-Basket Manager whose first reaction is to examine his In-Basket to
see what today's problems are . . .

that we are members of a staff
group having the responsibility for
identifying the information needs
of our organization’s managers. An
approach to identifying, success
fully, these needs consists of three
steps. It is interesting to note that
only the final step deals with in
formation as such.

portant thing for him to do this
year is “open up” the California
market for his company’s product.
That is, he has to pick up a share
of the market in the Los Angeles
and San Francisco area. If he suc
ceeds he has a promotion, while if
he fails . . . His company’s success
in California is a Key-Result Area
for this manager.

Beginning the interview

Key-Result Areas: We could ini
tiate each interview by asking the
manager to consider for himself the
following questions:

In what areas, covered by my re
sponsibilities and authority, is per
formance critically important?
Where must I really perform?
Where am I “under the gun”?

These questions are designed to
have the manager focus upon an
area of decision making which is
probably quite small. The assump
tion is that although every manager
may be required to make many de
cisions, there are, in fact, only a
few decisions which are critical.
The marketing manager, for ex
ample, may feel that the most im

The next question

The Management Cycle: After a
manager has identified his Key-Re
sult Areas, we can then shift his
attention to the following question:
With respect to those identified
areas in which results are critical,
what decisions are required in plan
ning, executing, and reviewing
your activities?

Here we have the manager con
sider the management cycle as it
applies to his Key-Result Areas.
To continue our illustration, the
marketing manager is asked to con
sider the decisions or choices he
has and must make in managing his
Key-Result Areas. He has to decide
on a promotion plan. What adver23

. . . the Closed-Door manager who won't admit he needs any information he's
not getting now . . .

tising media should he use? Should
he separate the promotional activi
ties for California from the rest of
the country.
Information Requirements: The
final step in this process is con
cerned with identifying the infor
mation requirements and can be
approached by means of the fol
lowing questions:

With respect to the management
cycle of planning, executing, and
reviewing, in those areas in which
performance is critical, what classes
of information do you need? That
is, what kinds of knowledge would
you like to have in making deci
sions relative to the planning activ
ities, execution activities, and re
view activities?
These final questions place infor
mation in its proper perspective.
In developing his promotion plans,
the marketing manager needs in
formation about his potential cus
tomers in Los Angeles and San
24

Francisco. He needs information
about the advertising media. He
needs information about the pro
motional activities of his competi
tors. This information is manage
ment information. Moreover, by
following this sequence of steps,
the analyst can make the manager
recognize the value of information.
Information becomes a resource
need in the identical sense in
which other resources such as
money, manpower, and machines
are required by the manager. In
formation is required in order to
get results.
A case study

The Key-Result Areas approach
for determining management’s in
formation requirements was re
cently utilized in a very large Ca
nadian governmental organization.
And the approach proved to be
successful.
Seventy-eight middle and upper
level managers in the governmental
organization were interviewed, us

ing the method outlined above.
These managers headed establish
ments located in all parts of Can
ada from British Columbia to New
foundland. In most cases the estab
lishments were heavily engaged in
research and development activi
ties.
The task force or study team
conducting the interviews consisted
of four men, only one of whom
was a member of the Federal civil
service. The other individuals were
“loaned” to the Government for
the purpose of the study, their usual
environments being business organ
izations. The study team enjoyed the
full and active support of the senior
management of the organization.
This support combined with the
relative anonymity of the study
team members proved to be neces
sary but not sufficient conditions
for the success of the study.
The analysts, working in pairs,
were accompanied at each inter
view by an experienced stenogra
pher who made notes of the main
points of the interview and pre
pared a typed summary of the in
terview the same day. This sum
mary was then reviewed by both
interviewers and used by them to
prepare a set of statements describ
ing the information requirements
which had been identified during
the interview. Copies of these state
ments of information requirements
were, in turn, given to each inter
viewee for his verification, a very
important step which was required
in order to provide credibility to
the study results in the eyes of sen
ior management.
In total, the study team identified
350 information requirements for
the 78 managers. Because of over
lapping requirements it was, how
ever, possible to finally condense
these 350 requirements into 13
classes of key information needs.
Before this step, each manager was
given an opportunity to comment
on the findings of the study and
make suggestions concerning the
distillation of these key information
requirements from the 350 tentative
requirements produced by the in
terviews. At the end of the four
month period required to complete
Management Adviser

the study, the project team pre
sented their findings to the senior
management of the organization.
The results of the study served
to underscore the importance of
identifying the information require
ments before developing system
structures for management infor
mation. The 13 key information re
quirements, which the study pro
duced, were necessarily of a broad,
general nature. They covered both
internal and environmental infor
mation. Moreover, because of the
obvious interdependencies of the
planning, executing, and reviewing
activities of the managers, the key
information needs were highly in
terrelated. But this does not mean
that a monolithic, integrated, com
puterized management information
system is necessarily the preferred
vehicle for satisfying the key in
formation requirements. Although
such a system is perhaps techno
logically feasible, integration and
computerization have steeply rising
organizational costs due to the in
creasing system complexity and the
growing dehumanization of the
man-machine system. These costs
were abundantly clear to the man
agers. Indeed, throughout its entire
survey of management, the project
team consciously avoided any refer
ences to computerized information
systems for satisfying the needs of
managers. As indicated above, the
objective of the study was to iden
tify the key information needs.
That objective was met.
In closing our reference to this
actual case we can add that the
report of the project team was ac
cepted by the senior management
of the Government organization.
And since that time, the organiza
tion has become actively engaged
in the development of a number of
systems to satisfy the key informa
tion needs.
Conclusion

At the outset of this discussion
we considered an admonition from
Ralph J. Cordiner. The Key-ResultAreas approach for identifying man
agement’s information requirements
May-June, 1973

. . . and the Mississippi Gambler, who plays his cards so close to his chest that
he won't admit anything, won't say he either needs information or that he
doesn't need it. Information, to him, is power; he is only willing to yield some
of it if he can see an immediate payoff for himself.

offers a response to Mr. Cordiner’s
challenge.
Individual managers, not just the
organization, command the spot
light in the Key-Result-Areas ap
proach. Notwithstanding the iner
tial forces which tend to institu
tionalize decision-making in organ
izations, especially large organiza
tions, individual managers ulti
mately make decisions. Individual
managers have responsibility and
control. It is the individual man
ager who must get results. There
are critical areas of performance
facing every manager. For these
reasons, the Key-Result-Areas ap
proach for identifying information
needs focuses upon individual
managers.
No attempt is made to capture
all possible information needs but
only those related to Key-Result
Areas. This approach concentrates
on critical areas of performance
and, hence, is concerned with se
lecting a relatively few number of
information needs. This approach
then drastically reduces the com
plexity of the resulting information

system designed to satisfy the needs.
Simultaneously, the information sys
tem remains effective in terms of
the functions it is designed to serve
by virtue of the fact that it relates
to critical areas of performance.
The Key-Result-Areas approach
is not a normative approach to man
agement information. No attempt is
made to identify information man
agers ought to have but, rather, this
approach is pragmatic. It results in
the identification of information
that managers need and can use.
The needs are not armchaired. The
needs arise from the perspective
gained in concentrating upon the
decision-making process in KeyResult Areas. Moreover, managers
by virtue of their involvement in
identifying information needs are
apt to be very receptive to having
information systems designed and
implemented for their use.
We conclude, ourselves, on a
very pragmatic note. The KeyResult-Areas approach works. We
have seen it utilized in one of the
most difficult managerial systems—
a Government organization.
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Procedures manuals are always with us, but their
usefulness varies widely. Here are a few simple guide
lines to make them more effective, and—

THREE WAYS TO WAKE UP

PROCEDURES MANUALS
by William N. McNairn
Price Waterhouse & Co.

manuals in many or
Great Britain, observed some years
ganizations are not up-to-date,
ago that, “In a great number of
are not used as much as they should undertakings . . . written instruc
be, and all too often are little more
tions are neither uniform, clearly
than handsome ornaments for the
expressed, self-consistent, readily
management bookcase. So dis
amendable, logically arranged, nor
played, they lend a note of “being
up-to-date.” And John Gardner,
organized” to the office decor, and,
former Secretary of Health, Edu
thus, symbolically at least, help to
cation and Welfare, has similarly
sustain organizational morale. One
observed in this country that, “. . .
suspects, however, that the aura of
almost every well-established or
well-ordered communication radi
ganization is a coral reef of pro
ating from their shiny covers is
cedures that were laid down to
often more false than real—and that
achieve some long-forgotten objec
closer inspection of the contents
tive.” Ineffective use of manuals
might reveal a telltale haze of dust
thus appears to be a widespread
accumulated along the upper edge.
problem both here and abroad. To
Lyndall Urwick, long-time stu
paraphrase Mark Twain, “The or
dent of organizational behavior in
ganization that doesn’t use its man
rocedures

P
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uals is no better off than the or
ganization that doesn’t have man
uals.” And, in fact, it may be worse
off, because it is paying for some
thing and getting nothing in re
turn.
It would not be amiss to describe
the manual systems that many
executives find themselves respon
sible for as loose-leaf frustrations.
Since remedies exist for most of
the problems with manuals and
can easily be applied, executive
dissatisfaction with them need not
continue. It is the purpose of this
article, therefore, to describe rem
edies that the responsible executive
and his organization can use to put
their manuals in good working
Management Adviser

order and minimize communication
frustration.
In putting these remedies to
work, as in taking any corrective
action, the greatest assurance of
success comes when the remedies
are applied with a sound under
standing of the underlying prob
lems. For that reason, some of the
important factors that contribute
to manual failures are discussed in
the following sections.
Users of manuals are essentially
“receivers” of messages. As such,
they are at a disadvantage, because
verbal communication is in many
ways more difficult for the receiver
than for the sender. The sender
must choose an idea and encode
it in words. The receiver has to
do, in reverse, basically the same
things. But, in addition he must
first find or select “the” message
he wants from a number of com
peting messages that are in the
communication channel. And often
there is also noise, distortion, or
confusion present in the communi
cation channel, which makes the
selection process more difficult.
If the problems inherent in find
ing a message and decoding it are
substantial, most receivers will be
come discouraged and will not
carry through the effort required
to “get” the message. Thus, man
ual system failures are traceable
in most instances directly to the
difficulties that users have in try
ing to locate and decipher mes
sages. As a consequence, the suc
cess of a procedures manual sys

tem is enormously influenced by
the senders. Their effectiveness in
clearly identifying and encoding
messages for receivers usually spells
the difference between a manual
that is used and one that is merely
displayed.
Why manuals fail

Why do manuals in so many or
ganizations fail to live up to their
promise as working communication
devices? The answer appears to be
rooted in the fact that communi
cation—in any form—is a largely
perplexing art. Even such an ac
knowledged master of the art as
Samuel Butler came to the con
clusion that: “Communication of
all kinds ... is a compromise with
impossibilities.” Certainly, most
managers who have tried to write
simple, clear procedures have felt
the truth of Butler’s words at first
hand. However, there can be both
workable and unworkable com
promises. And the failure of pro
cedures manuals to achieve their
goals is due in most instances to
using unworkable compromises for
three critically important commu
nication functions—which must be
served if the reader is to be able
to use the manual without exces
sive difficulty. These functions are:
• Indexing manual contents suf
ficiently to permit users to readily
find what they are looking for;
• Presenting information clearly
so that users can quickly gain an

“Communication of all
kinds . . . is a compromise

with impossibilities."
However there can be both

workable and unworkable
compromises. The failure of
procedures manuals to

achieve their goals is due in
most instances to using
unworkable compromises for

three vitally important
communication functions . . .

If the problems inherent in finding a message and decoding it are substantial,
most receivers will become discouraged, and will fail to "get" the message.
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The first rule: Prepare a complete index as well as a system for maintaining it.

understanding of its meaning; and
• Maintaining manual contents
reliably so that users can trust the
accuracy of the information.
What remedies are available?

The remedies that are available
for strengthening manuals are not
complex nor costly to apply. Never
theless, they are powerful remedies.
And, properly used, they always
bring useful improvement.
The remedies are:

• Organizing and preparing a
complete index and a system for
maintaining it;
• Simplifying written informa
tion and using illustrations to re
place words wherever possible;
• Reducing and controlling the
number of manual copies to be
maintained.

These are fundamentally simple
remedies. As with all simple rem
edies, their full application requires
skill and judgment. Most organi
zations, however, have more of
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these qualities available than they
may realize before they take stock
of their internal talents. And, for
tunately, skill and judgment in
these matters also develop surpris
ingly well from the effort and at
tention of making improvements to
a manual. The use of these rem
edies is, therefore, not beyond
the reach of any organization really
interested in obtaining more ef
fective manuals. If necessary, some
assistance from outside specialists
can be obtained if needed to get
started or to deal with special
problems.

Putting the remedies to work

Remedy 1—Organize and pre
pare a complete index as well as
a system for maintaining it.
Examine the index for your finan
cial manual. Is it a well thought
out structure of main and sub
sidiary information? Are there nu
merous cross references? Are all of
the commonly sought types of
information separately indexed or
cross-indexed? Are there, for ex
ample, an average of at least two
subject indices per page of text?
Does it indicate the date of issue
of procedures? If the answer to
these questions is “no,” a more
useful index can be developed. See
Exhibit 1, facing page.
First, prepare an index plan.
List all subjects that users of the
manual are likely to seek informa
tion about. Solicit suggestions for
subject indices from a cross sec

tion of manual users. Examine the
contents of the manual for addi
tional subjects that are not listed.
If in doubt about whether to in
clude a subject in the index, in
clude it. It is usually better to over
index rather than to under-index.
Arrange the list of subjects alpha
betically. Enter on the list the ref
erence number and issue date of
each procedure for each subject.
With the issue date of each pro
cedure shown, it is possible for
manual users to see from the index
whether they have the latest issue
of each procedure.
Type the fist of subject indices.
Circulate copies to manual users
for final suggestions. When these
are received, make any necessary
changes to the index fist and issue
it. If a tape or card programed
typewriter is available for typing
the index, it will be possible to up
date it and revise it with maximum
ease and speed.

Remedy 2—Simplify written in
formation and use illustrations to
replace words wherever possible.
Select three procedures from the
existing manual: one long proce
dure; one short procedure; and one
of medium length. Apply the fol
lowing criteria to these procedures
to see if they indicate a high po
tential for simplification:
a. Make a
index [i.e.,
clarity] for
procedures.

test of the “fog”
the low level of
each of the three
A “fog” index of
Management Adviser

PROBLEM
INFORMATION IS NOT INDEXED AND CROSS-INDEXED SUFFICIENTLY

THE EXISTING INDEX MAY BE MERELY A LIST OF PROCEDURE
OR POLICY TITLES--POTENTIAL USERS CANNOT QUICKLY FIND
THE SPECIFIC SUBJECT MATTER THEY ARE LOOKING FOR.

1. THE PRESENT MANUAL HAS, ON THE
AVERAGE, FEWER THAN TWO SUB
JECT INDICES PER PAGE OF TEXT.

2. THERE ARE NO CROSS REFERENCES
IN THE PRESENT INDEX.
3. THE PRESENT INDEX DOES NOT SHOW
TITLES AND REFERENCES FOR
ALL INFORMATION THAT IS FRE
QUENTLY SOUGHT.

1. PREPARE AN INDEX PLAN:
1.1 LIST ALL SUBJECTS THAT USERS ARE LIKELY TO SEEK
INFORMATION ABOUT;
1.2 EXAMINE THE CONTENTS OF THE MANUAL FOR ADDITIONAL
SUBJECTS THAT ARE NOT LISTED;
1.3 ENTER REFERENCE NUMBERS FOR ALL LISTED SUBJECTS;
CROSS REFERENCE RELATED SUBJECTS.

2. IF IN DOUBT ABOUT WHETHER TO INCLUDE A SUBJECT, INCLUDE IT;
OVERINDEX RATHER THAN UNDERINDEX.
3. MAINTAIN THE INDEX, IF POSSIBLE, ON A TAPE OR CARD PRO
GRAMMED TYPEWRITER (OR COMPUTER) TO PROVIDE FOR UPDATING
WITH MAXIMUM EASE AND SPEED.

EXHIBIT I
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ple words in place of long or
unfamiliar words.
d. Keep the procedure sepa
rated into easily understood
sections. Avoid masses of
words. Frequent use of cap
tions and headings will help to
preserve logic and meaning in
written information.

Examine existing manuals for 'irf"—interest repellant factors

10 or higher indicates a high
potential for improving com
munication through simplifica
tion of terminology and struc
ture. (See The Technique Of
Clear Writing by Robert Gun
ning, McGraw-Hill, 1963, page
36, for explanation of “fog”
index.)
b. Examine the three proce
dures for pictures, diagrams,
charts, matrices, or other forms
of visual communication. If
there are none, or if there is
very little visual assistance to
communication, a high poten
tial for simplifying presenta
tion exists.
c. Examine the three proce
dures for “irf” (interest repel
lant factor). If there are many
pages of solid typewritten mat
ter, with few captions, head
ings, paragraphs, sections, or
other breaks, there is a high
potential for making the in
formation more readable by
reducing the “irf’ factor.

If your test of the three proce
dures discloses that significant im
provement can be made in your
manuals, a plan should be devel
oped for making the necessary
30

changes. This plan should identify
the procedures that most need im
provement, and assign available
effort to accomplish the changes
on a priority basis. See Exhibit 2,
facing page.
For each procedure that needs
improvement, the following steps
should be taken:

a. Outline the procedure be
fore beginning to prepare it
in final form. Include in the
outline all major elements of
information to be included in
the procedure. At the same
time, review the elements to
make sure that they belong in
the outline; exclude any ele
ments that don’t belong.
b. When you are satisfied that
the outline provides an orderly
array of all of the information
to be presented in the proced
ure, begin drafting the pro
cedure. Use illustrations, exam
ples, matrices, diagrams, and
other graphic aids to under
standing wherever these will
reduce written material.
c. When word descriptions or
instructions are needed, keep
sentences short (20 words or
less if possible), and use sim

Remedy 3—Reducing and con
trolling the number of manual cop
ies to be maintained.
Obtain a copy of the control list
of manuals that have been issued
to the organization. Examine it to
see if it has been kept up to date.
There should be additions and
deletions of recent date so the list
will show how many copies are
issued to single departments or lo
cations. If there are several copies
available within single departments
or locations, it is likely that the
number of copies to be maintained
can be reduced to the advantage
of all concerned. Ascertain what
the criteria are for issuing a man
ual to an individual or a location.
Examine the control list of man
uals to see whether the criteria
appear to have been followed.
Based on the information discov
ered in these investigatory steps,
make an assessment of the poten
tial for reducing the number of
manual copies issued throughout
the organization. If a reduction of
five per cent or more appears rea
sonable to accomplish, prepare a
specific plan for making the re
duction.
First, establish criteria for issu
ing copies of the manual. Consider
the probable frequency of refer
ence of a potential manual holder,
as well as his ease of access to a
“library” copy, in establishing the
criteria. It is likely, for example,
that no one who uses a manual on
an average of less than once a day
should be issued an individual
copy. Use of “library” copies in
centralized locations should be em
phasized. Issuance of individual
copies should be restricted only to
those who have a continuing and
frequent need for them. Requests
for convenience copies and status
copies should not be honored. These
Management Adviser

PROBLEM
INFORMATION IS NOT PRESENTED
P CLEARLY AND SIMPLY
POTENTIAL USERS OF MANUAL--WHO ARE USUALLY UNPER TIME
PRESSURES--ARE REPULSED BY THE MASS OF WORDS TO BE

WADED THROUGH IN SEARCH OF MEANING.

GUIDELINES
THE

POTENTIAL
FOR

IMPROVEMENT

IS
HIGH

IF

1. TESTS OF THE MANUAL CONTENT INVICATE
A "FOG" INVEX OF 10 OR HIGHER, (S
THE TECHNIQUE OF CLEAR WRITING BY
ROBERT GUNNING, PAGE 36, FOREXPLOR
ATION OF "FOG" INDEX.)

2. THERE ARE FEW, IF ANY, ILLUSTRATED
FORMS SHOWING TYPICAL ENTRIES.

3. THERE ARE MANY PAGES OF SOLID TYPE
WRITTEN MATTER WITH FEW CAPTIONS,
HEAVINGS, PARAGRAPHS, SECTIONS, OR
OTHER BREAKS.

1. OUTLINE EACH SECTION OR PROCEDURE BEFORE PREPARING IT
IN FINAL FORM.
THIS WILL GIVE ORDER TO THE INFORM
ATION AND MINIMIZE RAMBLING OR DUPLICATION.
2. IN PREPARING INSTRUCTIONAL MATERIAL, AVOID LENGTHY WORD
DESCRIPTIONS; WHEREVER POSSIBLE USE ILLUSTRATIONS,
EXAMPLES, MATRICES, OR OTHER GRAPHIC FORMS.
3. IN PREPARING DEFINITIONS, POLICY STATEMENTS, OR BACK
GROUND INFORMATION, KEEP SENTENCES SHORT (20 WORDS
OR LESS, IF POSSIBLE); CHOOSE SIMPLE WORDS IN PLACE
OF MANY-SYLLABLE WORDS.

4. IN GENERAL AVOID WORD MASSES--BREAK THE MATERIAL INTO
SHORT PARAGRAPHS AND SECTIONS--USE CAPTIONS AND
HEADINGS TO GUIDE COMPREHENSION.
EXHIBIT 2
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PROBLEMj
INFORMATION IS NOT RELIABLE

POTENTIAL USERS HAVE NO ASSURANCE THAT

INFORMATION IS CURRENT IN THE COPY OF
THE MANUAL THEY ARE LOOKING AT.

GUIDELINES
1. THERE ARE NO ESTABLISHED CRITERIA
FOR ISSUING MANUAL COPIES.

THE

POTENTIAL

FOR
IMPROVEMENT
IS
HIGH

IF

2. MANY EMPLOYEES IN THE SAME GENERAL
AREAS HAVE INDIVIDUAL COPIES OF
THE MANUAL.
3. THE CONTROL LIST OF ISSUED COPIES
OF THE MANUAL IS OUT OF DATE.

J. ESTABLISH CRITERIA FOR ISSUING COPIES OF THE MANUAL.
CONSIDER FREQUENCY OF REFERENCE AND EASE OF ACCESS
TO A "LIBRARY" COPY AS FACTORS. EMPHASIZE USE OF
"LIBRARY" COPIES AND RESTRICT ISSUANCE OF INDIVIDUAL
COPIES.
FOR EXAMPLE, NO ONE WHO USES A MANUAL LESS
THAN ONCE A DAY SHOULD BE ISSUED AN INDIVIDUAL COPY.
2. PROVIDE A CURRENT LIST OF THE DATES OF ISSUE FOR ALL
ACTIVE CONTENT MATERIAL IN THE MANUAL.
THIS CAN BE
DONE BY SHOWING ON THE MANUAL INDEX THE ISSUE DATE
FOR EACH REFERENCED ITEM.
IF THE INDEX IS UPDATED
FREQUENTLY, IT CAN SERVE AS A CHECK ON THE CURRENCY
OF THE MANUAL CONTENTS.

EXHIBIT 3
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EXHIBIT 4
DRAFTING PROCEDURES
Viewpoint:
In writing procedural instructions, you should have in mind a person to whom you are directing the instructions. For this pur
pose, mentally select one of the employees in the organization who will be using the instructions. Then, choose your words, your exam
ples, and your orientation or frame of reference to suit easy understanding by that individual. Do not write procedures with no one in
mind; this approach tends to produce generalized, difficult-to-understand instructions. Wherever possible, use diagrams and illustrations to
eliminate wordy explanations.
*
*
*
The following separate sections or elements of a procedural instruction should be considered for inclusion in each procedure. Some
of these sections are mandatory, others (indicated by an asterisk) should be used only where they add to ease of understanding and
conciseness.

Title:
the

A brief but accurate and clear title for the procedure should be selected. It should in a few words describe the subject matter of
procedure. It need not describe the purpose of the procedure which is covered below in another section.

Purpose:
The purpose of the procedure should be described simply and in language that makes clear why the procedure has been prepared.
This section can easily degenerate into a broad description of the obvious. Therefore, every attempt should be made to describe
the purpose briefly and meaningfully.

*Policy:
The general policy under which the procedure is being written is frequently stated in a separate policy section. However, this
section should probably not be included in most procedures. Establishing policies, if they have not previously been defined, is a separate
work assignment, which frequently requires extensive discussion and approval phases. If existing policies have been defined, they
should be identified in the "Reference" section.

* Definitions:
Words that have several meanings in general usage, but which have specific meanings in the procedure should be defined in
this section. Similarly any words coined as part of the procedure, or words which are not commonly used, should be defined so that the
user of the procedure knows exactly what is meant when these terms are used.

*References:
The numbers and titles of other procedures which are related to the procedure being prepared should be listed in this section. In
addition, if there are books or publications which are significant in providing a bockground or knowledge necessary to carry out
the procedure these should be also cross-referenced.

*Forms:
The
section.
become
exhibits

titles and numbers, if any, of all forms required for the execution of the procedural instructions should be listed in this
In addition, copies of the forms should normally be provided as exhibits to the procedure to permit the procedure user to
familiar with the forms. In most cases, examples of the forms, filled out with typical entries, should be included as part of the
or instructions themselves.

*Background:
A background section is not required in every procedure, but is frequently convenient for providing general explanations and
miscellaneous material that is important to proper understanding of the procedure. The information included in the background section
should clearly increase the ability of the procedure reader to understand and make use of the procedural instructions. If it does not do
this, it should be omitted.

Procedures:
In the procedure section the specific instructions to be followed should be described. They should be described in simple steps,
which proceed in a logical fashion, and which are practical to carry out in the order in which presented. In general, it is desirable to
use a "playscript" type of writing, in which the title of the person carrying out the steps is indicated (under a heading "Respon
sibility") and the action which he takes is specified alongside his title (under the caption "Action").

copies can quickly multiply into a
hard core of maintenance cost that
is hard to eliminate once in exist
ence.
Second, establish a system for
maintaining the currency of infor
mation in the manuals. If the date
of issue for each procedure is en
tered on the index, it will be pos
sible for manual holders to see
whether or not they have the latest
issue of each procedure. A list of
authorized holders of manuals
should be established. This list will
provide the names of departmental
addresses needed for issuing new
or revised procedures. It will also
permit periodic inventory taking
May-June, 1973

of manuals, say once a year, to
review the possibly changing needs
of holders, and permit trimming
the number of copies to be main
tained. See Exhibit 3, facing page.
When vigorously pursued, the
above remedies can infuse an am
azing amount of new usefulness
into procedures manuals that have
previously fallen short of meeting
expectations. See Exhibit 4, above.
Will Rogers, the cowboy sage,
used to begin one of his mono
logues by saying: “All I know is
just what I read in the papers.”
From an information viewpoint,
Will was fortunate. He had many
excellent newspapers to call upon

for his knowledge of current af
fairs. The modem seeker of infor
mation in a procedures manual,
however, has only one source of
information to call upon—all he
knows is “just what he reads in
the manual.” To the extent that he
can be helped, through changes in
the manual, to more quickly find
(and understand) what he is look
ing for, the payout from manual
dollars can be multiplied enor
mously. For this reason, the cor
rective steps discussed above and
in the accompanying exhibits offer
a real (and for many organizations,
perhaps, unnoticed) opportunity to
increase effectiveness.
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Time-shared computer usage makes it possible for
municipal departments to gain much of the flexibility
that has characterized successful private business—

COMPUTER-ASSISTED PLANNING

IN THE PUBLIC SECTOR
by Robert A. Nielsen and Vincent R. LoCascio

Peat, Marwick, Mitchell & Co.

cities seem to
Clearly municipal departments
be in trouble on every side
must—under these conditions—be
today. With a shrinking tax base
unrelenting in their quest for newer,
and rising expenses, they are in a
innovative approaches to the effi
position analogous to that o£ a
cient planning of resource utiliza
company whose market is vanish
tion. We believe a partial solutioning even while its workers’ demands
one that has already proved effec
are rising. The company at least
tive in industry as well as some
has some options; it can reason with
areas of the public sector—is com
its workers; it can let some go; it
puter-assisted planning. More spe
can move into new fields; it can, in
cifically, a simulation model that
the final analysis, go out of business
incorporates the current status of
while it still has some assets.
a department, and the environmen
A municipality is far more re
tal forces affecting the community
stricted in what it can do. It can
which the institution serves can
not go into a new field nor can it
play a significant role in each of
the major tasks of planning: 1) es
go out of business. Very often, be
cause it’s in the business of pro
tablishing objectives, 2) taking ac
viding vital services, it can’t even
tion to achieve objectives, and 3)
“reason” with its employees—its
evaluating the effectiveness of the
firemen, policemen, sanitation work
courses of action taken. Before de
ers, teachers—as effectively as can
scribing in detail the nature of such
a private company.
a model, we must first digress for
ur beleaguered

O
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a moment to define more concretely
the general nature of the tool we
have in mind.
Basically, a model is any symbolic
representation of any real system
or process which abstracts from
that system its important aspects,
thus simplifying it and making it
easier to understand. A map is a
good example of a model since it
symbolically represents a real area.
But it is a static model since it
shows the system at only one point
in time.
A simulation model such as we
are proposing shows how a system
changes over time. To do that a
model must include not only the
current state of the system, but also
consider environmental and other
forces, and show how they work to
change the system over time. If we
wanted to make our map a simulaManagement Adviser

The simulation model we propose shows how a system changes over time

tion model, we would have to add
all the influences that shape the
geography — weather, earthquakes,
meteors, population shifts, etc.—and
then project symbolically, perhaps
through the use of overlays, how
the area will look five, ten, 50, or
100 years in the future. Some of
these influences are controllable,
others are not. But all of them will
interact with the current state of
circumstances to produce a different
set of circumstances for each year
into the future.
Viewed in this light, models are
just as feasible for any metropolitan
department—the fire department,
the police department, social ser
vices, hospitals, health care, educa
tion, even the municipal govern
ment itself—as they have proved to
be for industry and other private
sector institutions. The types of
problems are much the same, even
though the scale may be vastly dif
ferent. And one of the traditional
problems plaguing municipal de
partments has been their monolithic
character; their inability to respond
quickly to changing situations. The
computer-assisted planning model
allows the administrator of each
department to rapidly simulate dif
ferent possible situations (even
those which seem only remotely

possible) and to experiment with
different plans to meet each pro
jected situation.
The need to experiment with
many different solutions to a given
problem as well as the desirability
of achieving immediate responses
to the questions “asked” of the
model suggests that the model
could be most useful when set up
to operate in a time-sharing en
vironment.
If desired, a time-sharing com
puter system can be used to allow
the planners in the municipal de
partment to achieve immediate in
teractions that enable them to em
ploy the model to quickly simulate
different situations.
Now let’s consider how such
computer-assisted planning might
be used in a metropolitan police
department.
A police department has certain
basic responsibilities: to keep the
peace, maintain law and order, to
control crowds, to organize and ex
pedite traffic. It is organized into
small, paramilitary forces respon
sible for given geographic areas—
precincts—within the municipality.
It may have, depending on the size
of the city, a mobile force, a re
serve, capable of being deployed
into any given area where there is

trouble. It also has headquarters
units specialized in various types of
crime whose services may be called
upon by any one of the local pre
cincts when a particularly difficult
crime occurs in its area. It is, thus,
a hierarchy—with certain limited
resources—personnel and money—
and certain problems with which to
deal.
The type of problems that must
be met are: How much of our re
sources (men and money) must be
assigned to Precinct A, a decaying
area with a growing crime rate, if
the population level declines to 80
per cent of its present size? For,
paradoxically, fewer people in a
poor area can increase the inci
dence of crime; the wisest choice
may be to increase the precinct
strength as population declines.
Would the area be best served
by foot patrolmen or radio motor
vehicles? What proportion of each?
What about Precinct B, a pros
perous area of single family homes?
There the crime rate is high, too,
but it differs. Whereas A has a high
proportion of muggings and crimes
against the person, B’s crimes tend
to be more concentrated on bur
glaries and housebreaking—crimes
against property. There an increase
in total precinct strength might not

A police department has certain basic responsibilities, certain
resources in men and money to meet those responsibilities.
May-June, 1973
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Exhibit 1

Model framework

be necessary, but an increase in
motor vehicle strength might very
well be.
By providing answers to ques
tions such as these, a computerassisted planning model will permit
senior officers to:
• Identify potential problems re-
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suiting from both primary and sec
ondary effects of changes occurring
within the metropolitan area.
• Test the impact of alternative
decisions and environmental influ
ences on the total resources that
are or may become available to the
department.
• Revise plans quickly to cope
with unexpected developments.
• Develop contingent plans.
• Present the public—or in this
case the city budgetary authority—
with documented evidence sup
porting decisions.
Since we have been advisers in
instituting a model for several school
districts within one county of a
northern state, we will describe, as
one example, the specific character
istics of this model. The reader is
urged to bear in mind that this
model is being used by a wide
range of school districts, running
from extremely affluent suburban
areas to depressed manufacturing
cities. Similar models for other mu
nicipal departments could likewise
be structured to have the same
flexibility and relevance to widely
diverse areas in terms of size, eco
nomic factors, etc.

The framework of the model con
sists of a logic flow (illustrated in
Exhibit 1 above) linking the five
main “modules” or factual cate
gories of an educational system:
pupils, staff, programs, facilities, and
finances. To identify educational
system needs, the model incorpor
ates quantitative data pertaining to
these five categories. The data
should be of a summary nature and
detailed only to the extent required
for significant planning decisions.
Furthermore, the data should relate
only to the most crucial planning
considerations, and therefore ex
clude information that is only tan
gentially related to planning.
In broad terms, then, the types
of information each of the modules
should contain include the follow
ing:
• Pupils — Enrollment by school,
grade, and program; average course
load.
• Programs — Number of pro
grams; number of sections; section
sizes.
• Staff — Number of teachers by
rank; number of paraprofessionals,
and number of other employees;
teacher workload.
Management Adviser

• Facilities — Number of schools;
number and size of teaching sta
tions; operating hours per day; fa
cility utilization.
• Finances — Salaries, supplies,
and other expenditures by program;
transportation cost; revenues.
The information on enrollment
(by school and grade) and on aver
age course load, combined with the
information on the number of pro
grams and desired section sizes, de
termines program enrollment and
the number of sections offered by
program. This, combined with cur
rent workload and facility policies,
yields teacher and facility require
ments. Given current resources, the
model calculates additional staff
needs and facility requirements, and
then determines the total funds re
quired to carry out the plan.
Each of these five modules con
sists of the same basic elements:
variables, which are those elements
of the model that vary over time
(number of pupils, revenues, teach
er pay scale, etc.) and are of three
types—state variables, decision var
iables, and environmental variables;
relationships, which show mathe
matically how changes in one vari
able produce changes in others; and
parameters, which “tailor” the gen
eralized variables and relationships
to reflect the specific characteristics
of a given district.
Variables

State variables reflect the state
of affairs at a point in time of a
resource or policy. Resource state
variables indicate levels of resource
usage such as the number of teach
ers, number of schools, and teacher
station (classroom) utilization. Pol
icy state variables, on the other
hand, define the rules that govern
the manner in which resources are
used. Some examples of these are
average pupil course load, teacher
workload, desired section size, and
number of periods per day. The
model can also display summaries
of state variables. For example, it
can show number of teachers by
school, by program, by rank, systemwide, and combinations of these.
Decision variables are used to ef
May-June, 1973

fect a change in either resources or
policies at a future point in time.
Those decision variables that change
resource levels (for example in the
number of teachers or buildings) at
a point in time are called ad hoc
decisions. Such decisions are neces
sary to meet resource requirements.
Policy decisions have a broader
effect than ad hoc decisions in that
they change the resource require
ments from what they would have
been if no policy change were
made. For example, a change in
teachers’ workload changes demand
for teachers; a change in number of
periods per day changes classroom
utilization; a change in desired sec
tion sizes changes demand for
teachers and classrooms.
To reflect the financial implica
tions, the model automatically hires
teachers to fill any gap between the
number of teachers required for a
program at a school and the num
ber available based on the appro
priate state and decision variables.
These teachers are hired in the
same mix (by rank) as currently
exists for that program at that
school. The user then has three op
tions: accept this result; employ a
different mix of teachers (by rank)
to meet the requirement (ad hoc
decision); or increase the teacher
workload to change the teacher re
quirements (policy decision).
Normally the model’s initial print
out will incorporate no decisions.
Then, at each point in the future
where the model indicates resource
requirements, the user will feed in
his decisions. In fact, he may store
in the computer a number of differ
ent sets of decisions that constitute
plans for different contingencies.
Environmental variables are large
ly, if not entirely, beyond one’s con
trol, but still have an impact on the
educational system. They include
such items as rate of inflation, ex
pected revenues from local sources,
contractual obligations with teach
ers concerning workloads, section
sizes, etc., and pupil survival rates
from grade to grade. Like decision
variables, environmental variables
should be kept in a number of dif
ferent sets to provide for contin
gencies.

A computer-assisted planning
model will permit senior

officers to:
• Identify potential problems
resulting from both primary

and secondary effects of
changes occurring in the

metropolitan area.
• Test the impact of

alternative decisions and
environmental influences on
the total resources that are

or may become available to
the department.
• Develop contingent plans.
• Present the public—or in

this case the city budgetary

authority—with documented
evidence supporting

decisions.
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EXHIBIT 2
ENROLLMENT PROJECTIONS
Since projections of enrollment levels influence the entire model,
we utilized a rather complex and sophisticated methodology for
calculating these levels. It incorporates 1 State (S), 10 Environmental
(E), and 2 Decision (D) variables.
1. Last year's enrollment. (S)
2. Transfer rates from school to school. (E) (Elementary to
middle to high school.)
3. Academic attrition. (D)
4. Enrollment increase (decrease) from (non) public schools. (E)
5. Kindergarten enrollment. (E)
6. Pupil population effect of new homes. (E)
7. Pupil population effect of new apartments. (E)
8. Pupil population
effect of home resale. (E)
9. Pupil population effect of apartment re-rents. (E)
10. Pupil population effect of vacant homes. (E)
11. Pupil population effect of vacant apartment units. (E)
12. Transfers to new schools. (D)
13. Pupil survival rates. (E)
For each item 6-11 above there will actually be two environmental
variables: one indicating the number of housing units involved, and
the other indicating the pupil population effect per unit.
Let us look at what it takes to project enrollment for a middle
school. In year 1, Hometown Middle School will have a given enroll
ment in grades 6, 7, and 8 (item 1 above). Step 1 is to promote 6th
to 7th and 7th to 8th for year 2, and to draw new 6th graders from
those elementary schools that "feed" Hometown school (item 2 above).
Step 2 is to deduct academic attrition (item 3) from each grade and
add it back to the figure for the grade below it. Step 3 is to adjust
the figures for enrollment increases (decreases) from (non) public
schools. Step 4 is to adjust the figures for items 6 through 11. Item 12
is used only when a new school is constructed during the planning
period and it must be populated by drawing from the enrollment of
one, some, or all of the other schools (of the same level) in the
district.
Item 13, survival rates, is used as an alternative when the user
wants to estimate the effects of items 6 through 11 without having
to calculate each independently. Since these rates are nothing more
than the ratio of this year's enrollment at each grade, divided by
last year's enrollment at the grade immediately below it, they repre
sent a simple alternative approach to enrollment projections.
The important thing is that no matter which of these methods is
used, the model provides a capability in an area which, heretofore,
has required very time-consuming manual computations.

Relationships

State, decision, and environmen
tal variables so relate to each other
that a change in one has primary
and secondary effects on many of
the others through a labyrinth of
relationships. It is this mathematical
connection of all the variables into
an integrated system that makes the
model truly a model rather than
simply an assemblage of facts, and
that permits the use of the model
for planning purposes.
The model uses two basic types
of relationships: those that project
the future value of a state variable
from a knowledge of its own current
value and the decision and/or en
vironmental variables acting upon
it (intertemporal relationships); and
those that calculate the value of one
state variable from a knowledge of
the values of other related state
variables within a given year (in
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tervariable relationships). One ex
ample of an intertemporal relation
ship is the projection of enrollment
as described in Exhibit 2 on this
page.
Other examples are:
Variable—Number of programs
(1972). Relationship—Number of
programs (1971) plus change in
number of programs (1972).
Variable—Number of substitute
days per FTE teacher (1972). Re
lationship-Number of substitute
days per FTE teacher (1971) plus
change in number of substitute
days per FTE teacher (1972).
Variable—Substitute teacher pay
scale (1972). Relationship—Sub
stitute teacher pay scale (1971)
multiplied by per cent increase in
substitute teacher pay scale (1972).
The model will project the future
value for these and other state vari
ables. Thereafter, intervariable re
lationships are used to calculate the

value of the remaining state vari
ables for each year in the planning
period. For example:
Calculated value—Actual section
size (school, course). Calculated
from—Enrollment (school, course),
desired
section
size
(school,
course).
Calculated value—Number of
sections (school, course). Calcu
lated from—Enrollment (school,
course), actual section size (school,
course).
Calculated value—Number of
teachers required (school, program,
rank). Calculated from—Number
of sections (school, program), sec
tions taught per teacher per week
(school, program, rank), current
number of teachers (school, pro
gram, rank).
Calculated value—Teaching sta
tion utilization (school, type of fa
cility, size category of facility).
Calculated from — Number of
teaching stations (school, type, size
category), number of periods per
day (school), number of section
meetings (school, type, size cate
gory, time of day).
Parameters

Parameters “tailor” the general
ized variables and relationships to
reflect a school district’s specific
characteristics and information
needs, and are of two types:
1—Parameters of the first type
tailor variables by indicating the
number of items in each breakdown
category of each state variable. For
example, number of teachers has
three breakdown categories—school,
program, and rank. To implement
the model in two different districts,
one would use these parameters to
indicate that District A has, say, 10
schools, 27 programs, and 5 teacher
ranks, and that District B has 8
schools, 30 programs, and 15 ranks.
Only by using parameters in this
way can two districts use the same
generalized model.
2—The second type tailors rela
tionships by identifying significant
characteristics of categories, like
school, program, and rank, that de
termine which items within a cateManagement Adviser

gory to include in calculating vari
ous relationships. For example, a
district might use the first type of
parameter to identify five teacher
ranks, but, if the fifth rank were
designated “paraprofessional,” it
would use a type 2 parameter to
indicate that teachers of rank 5 are
to be excluded in computing the
pupil-teacher ratio (relationship).
Type 2 parameters also designate:
• Whether a program is academic
or extracurricular, thus determin
ing, for example, which programs
to include in projecting teacher re
quirements.
• Which programs require class
room space during the day (aca
demic programs, study halls, etc.)
and must therefore be part of the
calculation of classroom utilization.
• Which schools are elementary,
middle, and high, thus identifying
which schools require course en
May-June, 1973

rollment projections (high schools
and perhaps middle schools, but
generally not elementary schools).
How the model works

An expanded logic flow of the
model (in which the nucleus of the
system, previously shown as Ex
hibit 1, is accentuated by dark
lines) is set forth in Exhibit 3 above.
This exhibit identifies the building
blocks that come into play at each
of the processing stations, and
shows that after the last year of the
planning horizon, the model can
generate a set of reports for the
user to evaluate. The lines feeding
back from the evaluation step are
critical because they show how the
user interacts with the model after
analyzing the results of the previ
ous run. Some of the arrows go
back to make changes to ad hoc

decisions while others go back to
“change policies,” reflecting the two
basic types of decisions that can be
made—ad hoc and policy. This in
teraction between man and machine
is probably the single most impor
tant characteristic of a time-sharing
computer model. Its instant feed
back allows the user to experiment
with, analyze, and revise alternative
courses of action better and more
quickly.
As an example of how the model
works, let us look at the ABC school
district which has just run its model
and discovered that, given the de
cision and environmental variable
sets used, the financial plan in
Year 3 will require: obtaining an
unprecedented 55 per cent of the
town’s revenues; or a 15 per cent
increase in assessed valuation in the
town; or a 15 per cent increase in
the mill rate. After carefully analyz39

Exhibit 4
Middle school plan

Pupil enrollment
Sixth grade.....................................
Seventh grade.....................................
Eighth grade.......................................

291
311
307

Total ............................................

909

Number of staff
Principals/supervisors .......
3
Teachers
Type A ...................................................
Type B ..................................................
TypeC ..................................................
Etc.
Paraprofessionals .....................................
Secretarial and clerical................

1972
Enrollment
System-wide .... . . . 3,780

14
21
15

11
9

73

Number of sections taught
Art ..................................................
Business ..............................................
Science ..............................................
Mathematics.......................................
Etc.

15

19
33
38
___

Total ............................................

5.2

Pupil-teacher ratio .......................................

26

Average cost per pupil.......................... $

1974

3,904
1,997
661
1,246

Elementary
School A .... . . . .
School B, . . . . . . .
Etc.

446
181

451
177

457
184

Total .... . .. . 1,987
.........
Middle .............. . . . .
592
High.................. . . . . 1,201

1,989
.....
634
1,251

1,997
—
661
1,246

Instructional expense
Salaries............................................ $655,700
Material/supplies ..............................
22,000
Textbooks ............................................
9,000
Other ..................................................
7,250

Total ............................................ $693,950

272
1,480

Average compensation
Principals/supervisors .......................$16,980
Teachers................................................$10,169
Paraprofessionals ................................ $ 6,280
Secretarial and clerical.......................$ 5,473
Substitute compensation per day. .. .$
40

Kindergarten . . .
First grade.........
Second grade ..
Third grade ....
Fourth grade .. .
Fifth grade.........
Sixth grade ....

249
259
278
301
281
304
315

262
257
268
284
311
292
315

277
266
259
284
291
313
307

Middle
Seventh grade . .
Eighth grade . ..

294
298

321
313

332
329

High
Ninth grade . . . .
Tenth grade ....
Eleventh grade ..
Twelfth grade . . .

972

Total ..............................................
Number of substitute days required....

Enrollment—By School

Staffing work load
Teaching load per FTE teacher
(No. of sections)
Principals/supervisors.....................
Teachers............................................
Teaching load per paraprofessional..

Elementary

17
28
25
23

Average teacher load..............................

Elementary......... . . . 1,987
592
Middle ................ ...
High .................. . . . 1,201

1973

3,874
—————
1,989
634
1,251

Enrollment—By Grade

183

Average section size
Art .........................................................
Business.....................................................
Science.......................................................
Mathematics ... .....................................
Etc.

1972
Number of staff
Principals/supervlsors ...................
24
Teachers
Type A ..............................................
42
Type B ..............................................
76
TypeC......................
38
Etc.
Paraprofessionals ......................
63
Secretarial and clerical.............
29

District enrollment plan

Total..................................................

Non-teaching load per FTE teacher
(No. of sections)
Principals/supervisors ..................
Teachers............................................
Non-teaching load per
paraprofessional ..........................

After-school load per FTE teacher
(In-hours) ..............................................

21

Paraprofessional-pupil ratio.....................

162

Average cost per pupil. $1,121

$1,350

$1,481

Sections taught.........................................

770

25

27

Average section size................................

27

24

Program display
(in thousands of dollars)

Total .......................... $12,791

REVENUES:
Revenues from local sources ....................... .
Revenues from state sources .......................
Revenues from federal sources ..................
Other income ..................................................

Total revenues

EXPENDITURES:

Central administration
Personnel services
.$
Supplies and equipment
Other ............................

324
97
9

357
104
11

$

430

472

7,593
851
74
97

8,376
944
77
109

8,615
—
Health services................
132
Attendance .......................
47
Transportation..................
453
Food services ..................
572
Operation and maintenance
of plant.........................
1,472
Facilities acquisition
and improvement . .. .
672
Undistributed expense .
71
Community services ...
87

9,506

Total ......................... $12,551
—

$13,761
—

Instruction
Personnel services . ..
Supplies and equipment
library books ..............
Other ...........................

1972
$10,533
1,407
723
128

1973
$11,586
1,541
795
137

1974
$12,892
1,720
882
161

1975
$14,439
1,926
984
163

1976
$15,788
2,008
1,172
197

$12,791

$14,059

$15,655

$17,512

$19,165

430
307
1,150
1,329
1,201
640
480
• 584
1,477
275
189
117
45

$

$

692
88
89

$

46
295

Total ......................... $

338

$

341

$

(43)
178

(98)
221

..........

Total expenditures.................................. .
TRANSFERS TO:
School lunch fund........................................... .
Capital indebtedness fund.............................
Total transfers ...................................... .
Excess (deficit) ..................................................

481
344
1,201
1,471
1,345
717
538
664
1,642
310
212
141
53

$

538
395
1,355
1,647
1,506
803
602
744
1,840
334
237
201
54

$

597
438
1,501
1,791
1,671
891
533
819
2,042
371
259
262
61

9,119

10,256

11,236

278
288
132
75
47

306
308
146
80
51

342
345
163
82
54

383
380
182
92
59

425
422
202
101
64

820

891

986

1,096

1,214

320
670
463
572
1,506
672

350
740
511
623
1,641
692

390
829
572
692
1,801
775

426
930
640
775
2,017
868

472
1,032
701
832
2,188
963

4,203

4,557

5,059

5,656

6,188

87

89

102

113

131

$12,551
—

$13,761
—

$15,266
—

$17,121
—

$18,769
—

Community services......................................
43
295

$

8,224

General support programs
Central office management ....................
School management..................................
Transportation ...........................................
Food services.............................................
Operation and maintenance of plant. .. .
Facilities acquisition and improvement. . .

1,601

390
261
1,042
1,206
1,081
521
499
546
1,343
233
172
105
42

7,441

Instructional support programs
Guidance ....................................................
Library .........................................................
Health services...........................................
Research and evaluation...........................
Attendance..................................................

146
51
493
623

TRANSFERS TO:
School lunch fund........... $
Capital indebtedness fund

Excess (deficit).....................
General fund balance......... $

........................................... .

EXPENDITURES:
Instructional program
Art ................................................................ .
Business.......................................................
Science .......................................................
Mathematics................................................
Social studies.............................................
Physical education....................................
Music . . .....................................................
Foreign language .......................................
Reading .......................................................
Industrial arts..............................................
Special education.......................................
Occupational education ...........................
Adult education .........................................

$14,059

1.7

Teacher-pupils ratio ................................

Financial plan—general fund operations

1973

4.7

321
316
301
308

Functional/object display
(in thousands of dollars)
1972

5.9
2.5

307
294
311
339

Financial plan—general fund operations

Revenues from local
sources..................... $10,533
$11,586
Revenues from state
sources......................
1,407
1,541
Revenues from federal
sources......................
723
795
Other income ..................
128
137

2.1
5.5
3.1

287
301
332
281

Pupil-teacher ratio . . .

REVENUES:

40

District staffing plan

Illustrative reports

1972

$
$

43
295
338
(98)

$

$

46
295
341

(43)

$

$

49
335
384
5

$
$

55
335
390

$
$

61
335
396

1
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ing the probable environment in
Year 3, the administrator decides
that there should be contingent
plans for each of the following as
sumptions:
• Obtaining the historical 50 per
cent of the town revenues, but with
no increases in assessed valuation
or mill rate.
• Obtaining 52 per cent of town
revenues and a 5 per cent increase
in assessed valuation.
• Obtaining 50 per cent of town
revenues, a 10 per cent increase in
the mill rate, and a 2 per cent de
cline in assessed valuation as a
result of the XYZ chemical plant
leaving the area. The plant’s move
will also reduce projected enroll
ment.
Neither of these alternatives will
prevent a cutback in plans. How
ever, to gauge the extent of the cut
back, the administrator experiments
with the model. First he lists the
changes that could reduce the re
quirements for funds. For example,
he could: Increase class size in all
high school classes, except labs, by
no more than 5 per cent; Agree to
demands of a three-year, 20 per
cent wage hike in the next year’s
teacher negotiations, but not their
demands for reduced workloads
from five to four sections per week;
Begin a hiring policy for all ele
mentary schools that aims at filling
vacancies primarily with teachers
directly out of college.
After a few hours of experimen
tation, the administrator develops
a contingent plan for each of the
assumptions by making the appro
priate combination of changes. Spe
cifically, if the district were to re
ceive 50 per cent of the town budget
and there were no increases in as
sessed valuation or mill rate (as
sumption 1), all three potential
changes would be required; if as
sumption 2 were to be followed,
the district could adopt a policy to
reduce class sizes by 3 per cent and
to hire slightly less experienced
elementary school teachers; while
for assumption 3 the most desirable
solution would be to resist teacher
demands for reduced workloads.
While this example, of course,
does not fully illustrate the com
May-June, 1973

plexities of administering a school
district, it does provide a simplified
illustration of one type of problem
that lends itself to computer model
ing in a school district.
Besides financial analysis, the
model is useful in analyzing con
struction decisions, teacher negotia
tions, and enrollment projections, to
name just a few other areas. Each
implementing district, moreover,
has full flexibility to structure those
output reports that will best reflect
its own district’s planning needs,
and to structure the reports in what
ever way best facilitates the types
of analyses the district considers
important. The reports illustrated
in Exhibit 4, page 40, represent
just some of the ways in which the
model’s data can be structured for
use by school administrators and
board members.
Conclusion

Any discussion of computer-as
sisted planning for use anywhere in
the public sector should perhaps
emphasize the word “assisted” in
order to avoid any possible misun
derstanding that quantification is
intended to replace judgment. In
deed the model itself must reflect
the administrator’s own priorities
and problems. Obviously the prior
ities and problems in a slum area
will differ from those in a well-todo neighborhood, whether for a hos
pital administrator, welfare director,
or police director. Certainly no mu
nicipal process can be viewed as a
system of mathematical equations.
But by concentrating its efforts on
the more quantifiable relationships
and by avoiding the more subjec
tive elements, the model will make
it possible for the administrator
himself to concentrate on program
and student needs if an educator,
on program and client needs if a
social service director, on program
and precinct needs if a police di
rector. It thus frees the administra
tor from the burdensome task of
making seemingly interminable cal
culations that are nevertheless nec
essary for effectively evaluating
alternatives and making meaningful
decisions in the public sector.

Any discussion of computer-

assisted planning for use

anywhere in the public sector
should perhaps emphasize

the word “assisted” in order

to avoid any possible
misunderstanding that

quantification is intended to
replace judgment. Indeed the

model itself must reflect the

administrator’s own priorities
and problems.
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Sampling is so common in everyday activities that it
goes almost unnoticed. This is judgmental sampling.
Yet statistical sampling, which is far more precise,
is ignored by many businesses. Why?

A SAMPLE OF STATISTICS
by Brian P. Boas
Seidman & Seidman

have value,
tion throughout the flight of his
especially in the world of bus
ball as it was where he threw the
iness. If time and money can begrass in the air. The prospective
saved by use of statistics in a
homeowner presumes it is not nec
business, why shouldn’t they be so
essary to tear apart the entire house
used?
to reasonably determine the exis
tence of termites or dry rot.
The golfer throws some bits of
grass in the air to see in which
By the preceding it can be seen
direction the wind is blowing be
that sampling is used frequently in
fore he takes his shot. A person
everyone’s everyday life. It is also
buying a home has a contractor test
frequently used in business: quality
the wood portions for termites and
control in production may use sam
dry rot. What do these incidents
pling; an auditor uses sampling to
have in common? They represent
test transactions; and businesses
samples being taken to draw an
may use sampling to estimate the
overall conclusion.
relative frequency of an occurrence
The golfer believes there is at
(e.g., returns of merchandise as re
least a good probability the wind
lated to sales) for projection of the
will be blowing in the same direc
rate into the future. The difference
ime and money

T
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between the business examples and
the others is that often the business
samplings are interpreted mathe
matically. This is statistical sam
pling, whereas the former is judg
mental sampling.
The purpose of this article is to
make the benefits of statistical sam
pling more widely known in a non
technical manner. It describes sam
pling applied to the annual in
ventory count required of so many
businesses by the fact that they
have a certified audit. Similar ap
plication is appropriate, of course,
whenever a business needs to know
its inventories, whether at audit
time or not.
The normal medium-small to
Management Adviser

medium-large business does not
have the internal capabilities to set
up its own statistical programs. Ac
cordingly, it should be these sized
businesses to which this discussion
is of greatest value. Thus, the arti
cle will be primarily concerned
with the inventory-taking proce
dures of medium-size companies
and with applying statistical sam
pling methods to these procedures.
Naturally, it is not the duty of
the auditor to determine an exact
dollar valuation for inventories,
even if this were possible. The audi
tor must satisfy himself that the
total inventory is reasonably stated,
and this fact permits statistical
methods to be used by the client in
lieu of a complete count of inven
tories. The AICPA’s committee on
auditing procedure has stated:1
In recent years, some companies
have developed inventory controls
or methods of determining inven
tories, including statistical sam
pling, which are sufficiently reliable
to make unnecessary an annual
physical count of each item of in
ventory. In such circumstances, the
independent auditor must satisfy
himself that the client’s procedures
or methods are sufficiently reliable
to produce results substantially the
same as those which would be ob
tained by a count of all items each
year. ... If statistical methods are
used by the client in the taking of
the physical inventory, the auditor
must be satisfied that the sampling
plan has statistical validity, that it
has been properly applied and that
the resulting precision and reliabil
ity, as defined statistically, are
reasonable in the circumstances.
Accordingly, it is seen that statis
tical sampling is appropriate for in
ventory counts by a company even
though it may be undergoing an
opinion audit.
Advantages of statistical sampling
lie in its being less time-consuming
and costly than a complete count
1 Statement on Auditing Procedure 43,
“Confirmation of Receivables and Ob
servation of Inventories,” New York,
American Institute of Certified Public
Accountants, 1970, p. 82.
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and in its results being readily eval
uated objectively. Regarding the
former advantage, needless to say,
it takes less time to count some of
a group of items than it takes to
count all of them. Examples of sav
ings in business situations follow:2

A common carrier found that, al
most every time, it could estimate
certain accounting information
within one per cent of the true value
from a statistical sample of less
than one-half of one per cent of its
monthly volume of 1,000,000 items.
A manufacturing company dis
covered that it could satisfactorily
estimate the value of a substantial
segment of its inventory from a
sample count of approximately ten
per cent of items in inventory.

A wholesale company was able
to make a highly accurate estimate
of a LIFO cost index from a sample
of less than one per cent of its items
in inventory.
From the above it can be imag
ined what savings might result from
replacing complete observation by
statistical sampling techniques for
determination of inventories.
As stated above, statistical sam
pling gives objective results, as com
pared to judgmental sampling,
which is very subjective. With sta
tistical sampling, the reliability
(probability that the results as we
determine them are representative
of all items under investigation),
the precision (allowable error), and
the sampling method must be se
lected, and these are subjective.
All other procedures are objec
tively performed—calculation of
sample size, which items to select,
and measuring the results of the
sample. With judgmental sampling,
reliability and precision are not
even usually stated and are only
subconsciously thought of. The
sample is subjectively selected, and
results are not mathematically mea
2 Cyert, R. M., and H. Justin Davidson,
Statistical Sampling for Accounting In
formation, 1st ed., Englewood Cliffs, N.J.,
Prentice-Hall, Inc., 1962, p. 2.

sureable. With statistical sampling,
management might desire to be
95 per cent certain that total in
ventory is stated within $2,000 of
the actual; these specifications could
not be made with judgmental sam
pling. In a day when better infor
mation regarding all aspects of bus
iness is demanded, unnecessary
subjectivity is being eliminated.
Statistical sampling is a step in this
direction. It is not suggested that
subjective feelings be ignored,
whether for management or for
audit purposes, since such feelings
may produce truths not apparent
from coldly logical figures. It is
suggested, though, that statistics as
a tool be utilized when practical,
since not to do so is inefficient in
terms of time, cost, and information
received.
Survey findings

This author mailed a question
naire to 192 companies. Of the 34
replies, only three companies used
statistical methods for selection of
which inventory items to count in
connection with their annual audit.
And only two of these used the
same methods and applications at
times other than during the annual
audit. It is also interesting to note
that only seven companies had pre
viously considered use of statistical
methods for counting inventories for
their annual audit, not including
those presently using such methods.
Nine additional companies stated
they will consider such methods
and applications (annual audit) in
the foreseeable future.
A summary of the responses to
this writer’s survey appears on pages
44-45. In addition to the question
naire, a cover letter was sent which
provided the following definitions:

Inventory—Merchandise held for
resale to customers.
Statistics—Application of mathe
matical laws of probability to sam
ple selection and interpretation of
the results. Merely selecting items
by a statistical (e.g., random) sam
ple would not be considered use of
statistical methods; the results must
be interpreted mathematically.
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EXHIBIT—SURVEY
STATISTICAL SAMPLING FOR DETERMINATION OF INVENTORIES
SURVEY RESULTS
FOR ANNUAL AUDIT
$1-5*

ITEM

million

$5-10

million

$10-50

$50-100

million

million

Company uses statistical methods for selection of which inventory items to count and
for evaluation of the results

1.

1(a) Company uses these methods for all types of inventory

1(b) Company uses these methods to estimate error in perpetual inventory record, and
thereby the total inventory cost, by adjusting the total cost as per the perpetual

records (as opposed to directly estimating total inventory by determining average

costs of inventory items)
1(c)

Statistical procedures were set up by internal personnel only

1(d) Statistical procedures were set up by internal personnel and the accounting firm

that performs the annual audit

1(e) Confidence level(s) and precision(s) currently used were set up by internal per
sonnel only
1(f)

Confidence level(s) and precision(s) currently used were set up by internal per
sonnel and the accounting firm that performs the annual audit

Company has thought about using statistics for inventory determination (not including

2.

those already using it)
Company will consider statistics for inventory determination (including the below

3.

companies, in Item 4, that had considered this in the past; not including those already
using it)

Company has and will consider statistics for inventory determination (not including
those already using it)

4.

Company has considered statistics for inventory determination but does not plan to

5.

consider this in the foreseeable future (does not include any already using it)
TOTAL COMPANIES RESPONDING

6.

*No companies with annual sales under $1 million responded.
**The only company in the $10-50 million sales group which had statistical procedures for determining inventories (for both audit and
non-audit purposes) did not reply to the question of who set or recommended confidence level(s) (reliability) and precision(s). Possibly

there was confusion as to statistical and other sampling methods.

Perpetual Inventory—A record of
inventory quantities on hand that
is updated currently, based upon
purchase and sales of inventory. If
this is done by computer, the print
out might not be daily but might
be monthly; the same principles
apply, however, and this would be
a perpetual inventory.
Estimation sampling will be used
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for illustrative purposes in this ar
ticle, since it is the most applicable
to inventory valuation. A recent
survey has reported that CPA firms
in the Los Angeles area, according
to replies from 22 organizations,
employ estimation or attribute sam
pling twice as often as discovery
sampling and five times as fre
quently as acceptance sampling.3
Thus, discussion of estimation sam
pling in particular seems directly
relevant both to CPA firms and
their clients.
By way of definition, “estimation
sampling” estimates the total quan
tity of a certain characteristic (e.g.,
dollars of cost) of the population.
Other basic areas of statistical sam
3 Jacobs, John, “Statistical Sampling—Is
It Being Utilized?,” The California CPA
Quarterly, March, 1971, p. 15.

pling are “attribute sampling” (esti
mating the frequency with which
a certain characteristic occurs with
in a population) and “discovery
sampling” and “acceptance sam
pling” (all of which determine with
certain assurance that the rate of
occurrence of a specified character
istic does not exceed a certain rate).
Application of statistical methods
initially involves determination of
the population (e.g., all inventory
items), specifying the information
to be obtained (e.g., the cost), set
ting the precision desired (e.g., ac
curacy within $2,000), specifying
the reliability desired (e.g., a 95
per cent probability), and selecting
a sample type (e.g., estimation).
Continuing with our application
of statistical procedures to inven
tory determinations, one of the ini
tial considerations for implementaManagement Adviser

EXHIBIT—SURVEY

STATISTICAL SAMPLING FOR DETERMINATION OF INVENTORIES
SURVEY RESULTS
FOR ANNUAL AUDIT

FOR OTHER THAN ANNUAL AUDIT

$100

million

Not

and over

shown

2

Total

$1-5*

$5-10

$10-50

$50-100

$100
million

Not

million

million

million

million

and over

shown

3

1

1

2

0

2

2

1

2

1

1

1

1

1

1

Total

0

1

1

1

1

1

1

1

1

**

3

3

7

1

1

3

3

8

1

5

11

2

4

1

5

12

2

2

1

1

2

4

3

1

5

3

1

4

11

13

34

11

13

34

tion of statistical sampling should
be analysis by department of the
cost of valuing the inventory using
the present means. If the present
methods are deemed inadequate in
any event, then the costs, by de
partment, of inventorying in an ap
propriate manner (other than with
statistics) should be considered.
Departments with highest inven
torying costs deserve prime con
sideration toward being the first
areas for implementation.
The best application is probably
where there are perpetual records.
In such circumstances the sampling
can be used to tabulate a total ex
pected error of the perpetual rec
ords. The inventory value, again
within our specified precision and
reliability, would be the total from
the perpetual record plus or minus
the expected error. Basically, the
May-June, 1973

2

1

7

0

expected error is determined by
comparison of actual counts to the
perpetual record amount, for those
items which were selected by sta
tistical sample. The differences are
evaluated in dollars. If the perpet
ual records are computerized, the
job is simplified in that the com
puter (which might even have its
own random number generating
program) can select the items to be
sampled (given the specified cri
teria) and, once fed the results of
the actual counts, can do all calcu
lations including producing the re
sults at various precisions and reli
abilities. With these procedures,
not only are inventories determined,
but the accuracy of the perpetual
records (internal controls) should
also be evaluated.
Perpetual records may or may
not have cost value extensions. The

first case is, of course, the easier,
since the initial cost valuation of
the total inventory is known (or is
easily determined by adding). “Ini
tial” here merely refers to the fact
that the valuations have not been
adjusted for findings from the sta
tistical sample. Where there are no
cost value extensions, the items
must be so valued prior to selection
of the sample. As a practical matter,
where a significant number of in
ventory items are the same type as
were in the previous year’s inven
tory, and pricing at perfectly cur
rent prices is an extreme project,
last year’s cost prices might be used.
I hope no reader thinks I am sug
gesting any misstatement of inven
tories; the fact of the matter is that
the sample testing of quantities and
cost extensions will properly ac
count for the differential. As always
45

with statistical sampling, isolated
extremes would be excluded and
treated separately. Such would be
the case where, when inventories
are being initially priced based
upon last year’s cost figures, a few
items had immensely disproportion
ate cost increases and the effect
was significant in amount.
When technique is appropriate

Statistical procedures may be ap
propriate where there are no per
petual records, whether this be for
part or all of the inventory. Items
can be selected by any one of a
variety of methods, including from
a part number listing, from bin
number, from shelf space (e.g.,
shelves numbered, and maybe
further segregated into, say, threefoot lengths), from pallet numbers,
or from specified floor space areas
(numbered). Numbers would nec
essarily be correlated to the items,
bins, areas, or whatever is being se
lected for sampling if numbers do
not already exist. For example, 12foot shelves segregated into threefoot areas could be indicated by a
four-digit number, the first three
digits representing the shelf num
ber, and the last digit representing
which three-foot area is to be se
lected. For the last digit, 1 and 5
might represent first three-foot area
(farthest left), 2 and 6 the second,
3 and 7 the third, and 4 and 8 the
fourth (farthest right); four digit
numbers selected which ended in 0
and 9 would be discarded.
It must be remembered that in
ventory valuation by statistical sam
pling where there are perpetual
records involves evaluation of the
error of the initial cost valuation of
the inventory (from the perpetual
records). This is contrary to the sit
uation in which there are no per
petual records; in this case it is the
total inventory cost that is being
directly estimated, with no consid
eration of the error of any prelim
inary valuation (since there was
none). The application of statistics
where there are no perpetual rec
ords might be appropriate where
there are shelves of merchandise,
bins of parts, containers of chemi
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cals, warehouses of goods on a
single floor area, and so on. The
principle would be to determine
average cost of inventory per shelf
(or foot of shelf space), per bin,
per container, or per square foot
(or yard) of floor space, and so on,
respectively. Of course, for exam
ple, shelves of fine jewelry would
not be in the same sample as
shelves of linens, and large bins of
copper parts would similarly not
be in the same sample as large bins
of lead metal parts (unless there
was about equal shelf space of fine
jewelry and of linens, or there were
equal numbers of bins of copper
parts as there were of lead metal
parts, since no statistical difference
would result). Knowing the aver
age cost of inventory per unit
means that multiplying this by the
number of units (shelves, bins, con
tainers, or square feet or yards, all
of which would be necessarily
known factors) will result in the
cost of the total inventory.
Separating the inventory

A stratified sample may be de
sired. For instance, the unit value
(again, unit is inventory item, stor
age area, or whatever is the basis
of selection) of items in one area
(e.g., warehouse or portion thereof)
may be significantly higher than
in another area. In such a case, the
sample size can be reduced by sam
pling and interpreting the two
areas separately and by then com
bining the results.
Additional reasons for separating
the inventory into two or more
areas may be that the storage meth
ods are different or that some areas
have pre-numbered parts and others
do not. Or a perpetual inventory
record may exist for only part of
the inventory. Again, in such cases,
two or more separate samples
might he taken because it would
be impractical to choose any one
selection basis to apply to all items.
As above, the separate results would
be combined for overall meaningful
statistical interpretation.
Statistical concepts often being
technically complicated, how is it
practical for a company to (1) de

termine if a statistical analysis pro
gram would result in significant
benefits, (2) set up such a program,
and (3) operate the system and
utilize its benefits? The service
should be provided by the com
pany’s independent accountants. If
the accounting firm is not handily
familiar with statistics, it should
still assist in the initiation of such a
system since (1) the firm may be
used by the client in answering
continuing questions about infor
mation derived from the system,
(2) the firm may be used by the
client in modifying the system to
meet changed conditions, and (3)
the accountants will be auditing
the system. The format of such a
system is necessarily one that is
technically correct and yet can
be followed by the company using
it. Toward the latter, there is ab
solutely no reason for the client
to be required to understand the
mathematical theories behind sta
tistics or even some of the details
behind application of its concepts.
The client must understand what
changes in his operations might
necessitate a variation in the statis
tical program, so he can bring these
questions up with his adviser on
the systems—his accountant, as I
have suggested. As a tool for using
a statistical program, the accountant
might submit to his client an easyto-follow list of procedures, with
blank spaces for answers, as illus
trated on pages 47 through 48. A
listing of conditions which, if they
change, might require an alteration
in the program should also be pre
sented for the client’s reference. No
matter what size the client, he can
today use a computer service center,
or his own terminal, or his own
computer, for assistance from selec
tion of random numbers to inter
pretation of results, depending on
the complexity and quantities in
volved.
What happens if the sample
which was to be final turns out not
to meet the reliability and precision
requirements? This should occur
only in rare instances, since a pre
liminary sample was selected (or
the prior year’s final sample used,
under conditions similar to those
Management Adviser

A PROGRAM FOR ESTIMATION SAMPLING7
This program can be used whether or not there are perpetual inventory records. The key to properly applying the program to the
existing circumstances lies in defining the population (Al) and the information to be obtained (A2). When there exist perpetual inventory
records, the population will be all inventory items (e.g., part number 827 would be one item, no matter how many of this part there

are), and the information to be obtained from the statistical sample will be the error, in dollars, of the perpetual records. Basically, the

total error is obtained by multiplying the average error of the sampled inventory items by the total number of inventory items. Of course,

once the dollar error is obtained, the total value for the inventory is obtained by addition or subtraction. This last step of addition or
subtraction is not part of the Program for Estimation Sampling.
When there are no perpetual inventory records, the population will be all units of shelf space, all bins, all areas of floor space, all
pallets, or all of whatever unit is most appropriate in the circumstances. The information to be obtained would be the total value of the

inventory. This is basically done by taking the average value of the

sampled units and multiplying this by the total number of units in

the population.

Judgments

Al. Population:
A2. Information to be obtained:
A3. Type of statistical sample:
A4. Precision desired (A): ± $

A5. Reliability desired (R):
A6. Total number in population (N):

Determination of Estimated Standard Deviation of the Population

A7. Select a preliminary sample of 30 (Preliminary n = 30) and complete the following "preliminary" column. Write commentary on

exactly how numbers were selected.

Mathematical

Notation

A8.

The total of all

values selected from

the

population is . . .

A9.

Square

each

value

selected.

The

total

Prelim.

Add'l.

Prelim.

Add'l.

Combined

n
∑ Xj
j = 1

of

these is . . .

A10. The number of items selected in this sample

n

is . . .

n

A11. A8 divided by A10 is . . . (the arithmetic

j=∑ 1
xj

X=

mean of the sample) . . .

n
x2

A12. A11 times All is . . . (the mean squared) . . .

A13. A10 times A12 is . . .

nx2

∑ (Xj2)-nx2

j = 1

A14. A9 minus A13 is . . .

n
∑ (Xj2)— nx2
A15. A14 divided by (A10 minus 1) is . . . (the

s2xj

estimated variance) . . .

J

n— 1

∑ (xj2)-nx2
A16. The square root of A15 is . . . (the estimated

standard deviation) (use square root tables)

S =
X

J = 1

J

n —1

Mathematical
Notation

Combined

Determination of Required Sample Size
A17. Given the desired reliability, the correspond-

ing U value, from Table 1, is . . .
A18. A16 times A17 is . . . (round to nearest

UR
Sxj•Ur

hundredth) . . .
A19. A6 times A18 is . . .

A20. A19 divided by A4 is . . . (round to nearest
tenth) ...

n•sXj•ur
N•SXj•UR
A

7 This program follows the methods for unrestricted random sampling with replacement for estimation of dollar values (“variables”)
Auditor's Approach to Statistical Sampling, Vol. 1, “An Introduction to Statistical Concepts and Estimation of Dollar Values,”

as illustrated in An
programed for the

American Institute of Certified Public Accountants by Teaching Systems Corporation, 1967.
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Mathematical

Notation

Combined

Add'l.

Prelim.

Determination of Required Sample Size

N•Sxj•UR
A21. A20 times A20 is . . . (round up to nearest

whole number) . . .
A22. 1.1 times A21 is . . . (the required sample

2

A

n = 1.1

N•Sxj•UR

size) . . . (round up to nearest whole number)

A

Completing the Sample

A23. Randomly draw the additional items to obtain the required

sample size (A22 minus 30 = additional items).

Write commentary on exactly how these numbers were selected.
A24. Complete A8, A9, and A10 for the additional items (not including the preliminary items).

A25. For steps A8, A9, and A10, add the preliminary figures and the additional figures; insert the results in the "Combined" column.
A26. Complete A11 through A16, in the Combined column. Hereafter,

only figures relating to the Combined sample will be used.

Determination of Estimated Value of Total Population

Mathematical

Combined

Notation

A27. A11 times A6 is . . . (the estimated total value of the population) ...

X =x•N

Determination of Reliability at Given Precision
A28. A4 divided by A6 is . . . (the maximum error of the mean, with precision of A4) . . .

Max. Ix-XI=A÷N

√n

A29. The square root of A10 is . . . (use table).

A30. A16 divided by A29 is . . . (the standard error of the mean) . . .

X

A31. A28 divided by A30 is . . .

Sxj
√n

URA

A32. The reliability corresponding to A31 is . . . (reliability, with precision of A4) (use

Ra

Table 1, page 49) . . .

Determination of Precision at Given Reliability

Mathematical
Combined

Notation
UR

A33. The U value corresponding to A5 is . . . (use Table 2, page 49).

Max. lx — XI

= Ur•σx

A34. A30 times A33 is . . . (the maximum error of the mean, with reliability of A5) . . .

Ar

A35. A6 times A34 is . . . (the precision, with reliability of A5) . . .

Summary: We are _______ % certain that the total value of the population is within $ of $. OR

(A4)

(A32)

(A27)

We are_______ % certain that the total value of the population is within $ of $
(A5)____________________________________________________________ (A35)

(A27)

If A35 is less than or equal to A4 and A32 is greater than or equal to A5, then the results are acceptable.

existing at the end of the prior
year) to determine the required
sample size. In such a case:

1. If a perpetual inventory was
used as the basis for sampling, then
the accuracy of this record is below
that desired (i.e., internal control is
poor), and record-keeping proced
ures should be revised to assure
reasonable accuracy of the system.
To determine the value of the total
inventory, which is an immediate
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problem in the case of the year-end
audit being conducted currently,
the sample size must be increased
until the reliability and precision
levels are satisfied.
2. If there is no perpetual in
ventory, then the sample size must
still be increased until the reliabil
ity and precision specified are met.
Come next year, either the sample
size should be increased to meet
the apparent increase in standard
deviation (based upon this year)

or the sample (s) should be divided
differently than was done this year,
other things being equal.
In general, since some time will
have lapsed between the taking
(observation) of the inventory and
the discovery, in unusual cases, that
precision and reliability specifica
tions are not satisfied, a good cut
off record should be prepared and
the necessary information main
tained so as to be able to work back
Management Adviser

from the discovery date to the in
ventory date for any inventory
items subsequently selected to in
crease sample size.
For those companies which be
lieve it necessary to update their
perpetual inventory record in 100
per cent detail, the appropriateness
of a statistical sample at year-end is
not affected. Merely cycle count
those items not counted at year-end
throughout the remainder of the
year. This spreads the workload of
counting inventory evenly over the
year and allows counting when em
ployees have available time or when
other conditions are better suited
for this.
As has been done on occasion in
the past, one might raise the ques
tion concerning independence of
the auditor who performs manage
ment advisory services as suggested
above. While the accountant may
be “advocating” the procedures for
determining inventories, he is
“judging” primarily the accuracy
with which his client performs
these procedures. Thus, although
he is advocate and judge, he is
basically advocating one thing and
judging another. It is inconceivable
to me that an accountant would
recommend an unworkable account
ing system or procedures, including
one involving statistical techniques.
Accountants are required to work
within areas of their competence,
of course, and if they are not ex
pert in statistical applications then
they will not be setting up such
systems for consideration by a cli
ent. These thoughts, along with the
thoughts of numerous CPA firms
and third-party users of financial
statements with whom I have dis
cussed the subject,4 support my be-

4 Boas, Brian P., “Independence: Manage
ment Services by the Auditor,” a report
to the faculty of the Graduate School of
Business Administration of the University
of California, Berkeley, June, 1967. See
also Titard, Pierre L., “Independence
and MAS—Opinions of Financial State
ment Users,” The Journal of Account
ancy, July, 1971, and Hartley, Ronald
V., and Timothy L. Ross, “MAS and
Audit Independence: An Image Prob
lem,” The Journal of Accountancy, No
vember, 1972.
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TABLE I
CONVERSION OF RELIABILITY PERCENTAGES TO U VALUES8

Percentage of cases (R) in which |x—X| will be no
more than U standard errors

U

65%

±

70%

± 1.04

.93

75%

± 1.15

80%

± 1.28

85%

± 1.44

90%

± 1.64

95%
99%

± 1.96

± 2.58

TABLE 2
CONVERSION OF U VALUES TO RELIABILITY PERCENTAGES'

U

R

U

R

U

0.1

7%

± 1.05

70%

± 2.05

95%

0.2

15%

± 1.10

72%

± 1.55
± 1.60

87%

±

89%

± 2.10

96%

±

0.3
0.4

23%

± 1.15

74%

±

1.65

90%

± 2.15

96%

±

31%

± 1.20

76%

± 1.70

91%

± 2.20

97%

±

91%

± 2.25

97%

92%

± 2.30

97%

93%
94%

± 2.35
± 2.40

98%

94%

± 2.45

98%

95%

± 2.56

99%

±

0.5

38%

± 1.25

78%

±

0.6

45%

± 1.30

80%

±

0.7

51%

± 1.35

82%

0.8

56%

± 1.40

83%

±

0.9

63%

± 1.45

86%

± 1.75
± 1.80
± 1.85
± 1.90
± 1.95

±

1.00

68%

± 1.50

86%

± 2.00

±

R

U

R

98%

or greater
U = number of standard errors of the mean
R = percentage of cases in which lx—X| will not exceed U

All percentages have been rounded down.

8 These tables are from An Auditor’s Approach to Statistical Sampling, Vol. 1 (Supplementary Sec
tion). “An Introduction to Statistical Concepts and Estimation of Dollar Values.” programed for
the American Institute of Certified Public Accountants by Teaching Systems Corporation, 1967, p. S-37.

lief that accountants will remain
quite independent for audit pur
poses even if they suggest methods
for determining inventories.
Responses to questionnaire

Consider the following comments
by companies responding to the
writer’s questionnaire. It should be
remembered that the respondents
are intelligent businessmen from
companies ranging from medium
small to one of the world’s largest.
1. One company was not using
statistical sampling because 100 per
cent verification of inventories was
desired and the company was not
willing to accept the margin of er
ror possible with statistical samples.
It is inconceivable to me that in any
case 100 per cent verification for fi
nancial purposes would be desired.
And, with statistics, the acceptable
error and probability are specified.

Undoubtedly the 100 per cent veri
fication is desired for internal con
trol purposes, and as stated previ
ously this might more efficiently be
done on a statistical basis at year
end and the balance on a cycle
basis throughout the next year.
2. Use of statistics in another
case was being postponed pending
larger inventories. This may be the
most valid reason. Yet some com
panies believe they might need
1,000,000 items before statistical
sampling becomes practical. Such
is not necessarily the case, although
the larger the number of items, the
better the application, other things
being equal. Most statistical tables
require a minimum of 200 ele
ments.5
3. Two respondents, based upon
answers they supplied, confused
judgmental sampling with statisti
cal sampling. Cycle counting also
5 Jacobs, op. cit., p. 12.
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Sampling is done every day

by everyone—the prospective

homeowner checking a new
house, the golfer testing the

wind direction . . . Statistical

sampling merely means the
person doing the sampling
can quantify the results . . .

he has more information at

his disposal.

may have been mixed up with sta
tistical sampling.
4. “The experience of others in
this same business was a complete
disaster,” writes one respondent. It
is only hoped that the reasons for
the disaster and the applications at
tempted are understood.
5. A few respondents indicated
that they had not tried statistics
because no pre-listing (such as a
perpetual record) of inventory
items existed from which to select
items. As previously stated, this is
not necessarily required. Besides,
other inventorying methods gener
ally require a listing of inventory
items in any event; thus, a listing
of items (inventory units, bins, or
whatever) with no quantities or
prices should usually pose no prob
lem.
6. The most interesting compari
son was between the replies from
two giants of American enter
prise, both within the same indus
try. One of the companies indicated
there was no practical use for sta
tistical sampling with respect to its
inventories. The other indicated sta
tistical methods were used in one
of its divisions and outlined the
system, which appeared ideal to this
writer. With a company of this size,
of course, all work was done
through its computer.
Sampling is done every day
by everyone. Statistical sampling
merely means the person doing the
sampling can quantify the results,
i.e., he has more information at his
disposal. He can vary the initial
factors selected and can quantify
the change in the results. Detail
comparisons can be made between
two similar groups sampled; re
sults can be mathematically com
bined. Given these facts, why are
not businesses using statistics more
often, in particular with respect to
determination of inventories? Every
business which is audited and has
inventories must have an inventory
count, and doing this through sta
tistical methods can satisfy all re
quirements, with possible time and
cost savings.
Unfamiliarity with statistics seems
to be the primary problem, both
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with the company involved and,
somewhat, with the accountants in
volved.6 For the accounting profes
sion, the American Institute of Cer
tified Public Accountants has made
good advances into the areas of sta
tistics by publication of its five vol
umes on An Auditors Approach to
Statistical Sampling. For the future,
statistics should be emphasized in
colleges and universities by being
required in some depth as part of
any business curriculum. For the
present, accountants should take
the initiative in becoming involved
in this area, and other companies
should take the time to inquire of
their accountants and other con
sultants about statistical applica
tions.
To keep perspective over the
whole issue of statistics, it should be
kept in mind that the inventory de
termination application of statistics
is but one of almost infinite pos
sible uses. “Quality Control of
Data Through Statistical Control,”
which appeared in the May-June,
1970, issue of Management Ser
vices (predecessor of Management
Adviser), for instance, illustrates
how data flowing through a system
might be controlled as to quality by
use of statistics. The specific exam
ple of statistics as applied to inven
tory determination was selected by
this writer because of its relevance
to so many businesses (at audit
time and otherwise), including ac
counting firms in that their account
ing and auditing involved inventory
determination procedures used by
their clients. This article will be
successful if it generates interest on
the part of businesses to have them
inquire about and use statistical
procedures toward their own bet
terment.
6 Ibid., pp. 9-16 and 33. (I have assumed
Los Angeles area CPA firms, from which
Jacob’s sample was taken, to be at least
as up-to-date in their knowledge and pro
cedures as those in other areas; my experi
ence supports this.) Also “use of statisti
cal techniques is still not widespread with
in the (accounting) profession,” accord
ing to Elliott, Robert K., and Rogers, John
R., “Relating Statistical Sampling to Audit
Objectives,” The Journal of Accountancy,
July, 1972.
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Physical distribution, a neglected corporate step
child in the past, has come of age in many companies.
But accounting has lagged behind in isolating and
identifying the costs associated with P.D. functions—

ACCOUNTING GEARED TO PHYSICAL

DISTRIBUTION’S THIRD GENERATION
by Ronald J. Lewis
Tri-State College

Awareness of the physical dis

tribution total cost concept
among U.S. industries has grown
rapidly during the last decade. Re
sponsive management has stimu
lated technological advancements
which have reduced operating costs
substantially. To make the tech
nological advancements contribute
fully in reducing costs, it has also
been necessary to initiate organi
zational modifications of lines of
authority. Organizational rearrange
ment has been directed toward
placing more physical distribution
functions under the jurisdiction of
a single executive, “the physical
distribution director.”
What has taken place in the ac
counting systems of those compan
ies that have made organizational
changes? Have modifications in the
system of accounts been made to
reflect the application of the total
cost concept in physical distribu
tion? Based on the widespread in
May-June, 1973

terest in the subject of distribution
cost accounting in recent years,
there is evidence of a lag in the
modification of accounting sys
tems to accompany organizational
changes.
One of the main concerns of phys
ical distribution managers has been
the inability of the internal system
of accounts to isolate costs related
to their functions. And this weak
ness is perhaps the principal reason
that internal control systems do not
provide precise information for
P.D. decision making. Since many
accountants are involved primarily
with financial accounting they may
not have become acquainted with
the relatively new “physical dis
tribution” concept and its account
ing implications.
The purpose of this article is to
identify the physical distribution
functions for the accountant and
to present a system of accounts
which encompasses these functions.

The system of accounts presented
is not a complete chart of accounts,
but merely that segment which per
tains to the relevant functions. It
is not intended to be universally
applicable since there is a diversity
of organizational patterns and ac
counting systems among compan
ies. It does suggest, however, that
these functions might be identified
within an existing system of ac
counts. The system then may be
modified to enable reporting of the
appropriate charges in the com
pany’s internal reporting system.
In a speech before a national
group of physical distribution man
agers, Wendell M. Stewart de
scribed three generations of physi
cal distribution management.1 The
three generations show the level of
1 Stewart, Wendell M., “P-D Revisited,”
speech reprint. Annual Meeting of Physi
cal Distribution Management, October,
1969, New York City.
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EXHIBIT I
Line Responsibilities

Staff Responsibilities

Shipping and Receiving

Traffic Research

First Generation
P.D. Management

Traffic (common carriers)

Transportation
(Private Fleet)
Plant Warehousing

Second Generation

Shipping and Receiving

P.D. Management

Traffic
Transportation

Traffic Research
Materials Handling
Engineering
Customer Sales and

Plant Warehousing

Field Warehousing
Protective Packaging

Order Processing and

Service
Distribution System

Design

Communications
Inventory Control
(Allocation)
Third Generation

P.D. Management

Order Processing and

Traffic Research

Communications
Shipping and Receiving

Materials Handling

Traffic
Transportation

Service
Distribution System

Plant Warehousing

Design

Field Warehousing
Protective Packaging

Inventory Control

Engineering
Customer Sales and

Distribution Cost
Analysis and Control

Distribution and Operations
Planning
Systems and Procedures

Operational Forecasting
Inventory Planning

Production Planning

Procurement Planning

sophistication in accepting and im
plementing the physical distribu
tion concept in the line and staff re
sponsibilities assigned to P.D. man
agers. The three stages are presented
in Exhibit 1, above, as they were
described by Mr. Stewart.
It is the third generation toward
which many progressive companies
are directing their attention. Mr.
Stewart’s lists, Exhibit 1, distinguish
between line and staff responsibiliRONALD
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ties. He does not say that all com
panies will achieve the third level
of sophistication nor that the third
generation is desirable. He de
scribes the three generations as an
evolution of line and staff respon
sibilities observable in companies
as they mature in their recognition
and implementation of the P.D.
concept. The three stages represent
an increasing number of functions
placed under the jurisdiction of the
P.D. director. Therefore, a progres
sion in stages must be accompanied
by organizational changes in the
company.
Exhibit 2, on page 53, shows an
organization chart which might
typify Mr. Stewart’s first genera
tion. The head of physical distribu
tion activities has complete line
authority over only transportation
and warehousing. The rest of the
major P.D. functions are placed
under other company executives.
Exhibit 3, on page 53, represents
Mr. Stewart’s third generation or

ganization chart. At this stage, the
director of physical distribution has
complete line authority over eight
major functions. There is a central
ized corporate staff to handle cus
tomer service, planning, cost analy
sis, and other staff functions iden
tified by Mr. Stewart. The corpor
ate staff may or may not be under
the jurisdiction of the director de
pending on whether his position is
at the corporate or the divisional
level.
There are many and varied re
ports which contribute to the effec
tive control of costs by the physical
distribution director. One of the
most essential reports for a com
pany or an operating division of a
company having several plants and
distribution centers would be an
operating performance report. This
type of report would be a responsi
bility report showing actual expen
ses and variances for the expense
accounts in each physical distribu
tion cost center for each branch,
distribution center, or warehouse.
An example is shown in Exhibit 4,
page 54.
Budgeted amounts may be based
on standards set or on historical
data. The format illustrated in Ex
hibit 4 is an example of the oper
ating performance report, usually
labeled an expense statement.
Some of the titles of the reports
requested by physical distribution
managers are listed in Exhibit 5,
page 54.
Most of the reports shown in Ex
hibit 5 are based on the costs and
expenses accumulated in the ac
counting system of the company.
Others, such as stock transfer, ware
house space utilization, and weekly
back order reports are statistical
reports from other source data.
What modifications in the ac
counting system have been made in
those companies where organiza
tional changes have taken place to
improve the management of P.D.
functions? Has there been an effort
to change the system of accounts to
coincide with functional lines of
authority?
There are many indications that
modifications have been made in
Management Adviser

EXHIBIT 2

TYPICAL PLACEMENT OF PHYSICAL DISTRIBUTION FUNCTIONS

PRESIDENT

EXECUTIVE

VICE-PRESIDENT

V-P

V-P

V-P

V-P

MANUFACTURING

ENGINEERING

INTERNATIONAL

MARKETING

DIRECTOR

OF

V-P

V-P
RESEARCH &
DEVELOPMENT

FINANCE &
ACCOUNTING

DIRECTOR
OF
PHYSICAL

SALES

DISTRIBUTION

Production
Customer

Planning
Protective

Order

Transportation

Processing

Service

Packaging

Warehousing

Inventory

Management

EXHIBIT 3

THIRD GENERATION ORGANIZATION CHART

Director of
Physical
Distribution

Corporate
Physical

Distribution
Traffic

Transportation

Plant

Field

Warehousing

Warehousing

Staff

Customer & Sales Service
Planning

Systems & Procedures

Cost Analysis & Control
Materials Handling Engrg.

Traffic Research

Operational Forecasting

Protective

Order
Processing

Packaging

and

Shipping
and

Receiving

Inventory
Control

Communications
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EXHIBIT 4
ANGOLA DISTRIBUTION

CENTER

Control 881

Expense Statement
For the month of October, 19xx

Current Period

Year to Date Expense

Account

Account

Description

Number

Actual

Budget

Variance

Actual

Budget

Variance

Salaries
Hourly Wages

1402-110

1100

-100

11,800

12,000

-200

1402-120

8550

1200
8500

50

83,500

80,000

3,500

Overtime
Premiums

Night Shift
Vacation &
Holiday Pay

1402-131

—

—

—

—

200

200

1,500
2,100

2,000
1,500

-500

1402-132
1402-133

310

300

10

2,950

3,000

-50

600

Code: (—) Under budget

internal information systems, but
how many firms have:

1. Modified the chart of accounts,
2. Redefined allocation methods,
3. Established standard costs?

Packaging labor in the
production plant, and

interplant transportation
are traditionally recorded

as manufacturing costs,

although actually they are
physical distribution

functions.

For example, how do companies ac
count for packaging labor in the
production plant? Where is inter
plant transportation recorded in the
accounting system? You will find
that these and other related physi
cal distribution functions are tradi
tionally charged directly to manu
facturing or to manufacturing over
head. They are subsequently ap
plied to inventory along with other
“production” costs.
A modification in the system of
accounts must follow organizational
changes made in advancing toward
the second and third generation of
P.D. sophistication. There must be
adequate ways to measure success
in the new system. Without a “third
generation” accounting system, com
panies in the most advanced P.D.
stage will be unable to measure
performance. There is no way to

accurately test the total cost con
cept short of a “third generation”
system of accounts.
The following system of accounts
has been designed around the third
generation’s functions. After first
establishing the functions to be
placed under physical distribution
management, an organization chart
was presented to illustrate lines of
authority. A system of accounts is
now presented to illustrate how
these same functions might be ac
counted for.
A third generation system of ac
counts for physical distribution
functions should have the following
characteristics:
a. Reflection of the organiza
tional placement of physical
distribution functions.
b. Establishment of separately
coded identification for activity
centers, e.g., distribution cen
ter, order processing.
c. Elimination of allocations
where direct charges are pos
sible.
d. Account designations allow-

EXHIBIT 5
Title of Report

Periodicity

Operating Performance

Weekly or Monthly

Freight Analysis

Monthly

Warehouse Cost Performance

Monthly
Quarterly
Monthly
Monthly

Warehouse Salary Report

Analysis of Distribution Expenses
Distribution Center Office Expense
Public Warehouse Cost
Space Utilization
Excess Freight & Handling Costs
Freight on Interplant Shipments
Total Outbound Distribution Costs
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Monthly
Monthly
Monthly

Monthly
Monthly or Quarterly

Management Adviser

ing summarization of all P.D.
costs.
e. Internal reporting systems
modified to report summarized
information.

In the following system of ac
counts three centers of physical dis
tribution activities are designated
as the major control accounts:

EXHIBIT 6A
CONTROL ACCOUNTS FOR PHYSICAL DISTRIBUTION ACTIVITIES
Control

Account
Number
860

61

62
870

71

1. Home Office or Corporate
Headquarters
2. Production Plant
3. Warehouse, Distribution
Center, or Branch.
This classification is based on the
observation that these three areas
of company activities have different
types of cost centers. “Cost centers
are units, functions, or areas within
an establishment that are homo
geneous from the cost point of
view, i.e., each center relates to a
single type of operation, function,
or activity clearly distinguishable
from all others.”2
Exhibit 6A, at the right, shows
the control accounts for these three
categories. A control account is a
summary account for which the de
tail is kept in a subsidiary ledger.
The first digit represents the gen
eral ledger account classification,
e.g., asset, liability, expense. The
other digits represent the specific
location of the plant, warehouse,
or other activity center of the com
pany.
Exhibit 6B, at the right, describes
the functional cost centers for each
of the three major control accounts.
Among these cost centers are found
the major functions of physical dis
tribution as described by Mr. Stew
art. There are many terms used to
describe these functions. The ac
count descriptions used in Exhibit
6B are examples of common terms
used to describe them.
Exhibit 6C, on page 56, is a list
of natural (primary) expense ac
counts. It is a classified listing of
those basic accounts to which
charges are made for labor, sup2 Dickey, R. J., Accountant’s Cost Hand
book, 2nd ed., New York, Ronald Press
Co., 1960, p. 938.
May-June, 1973
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880

Control Account
Home Office — Corporate Headquarters
Division A Headquarters

Division B Headquarters
Production Plant
Plant A
Plant B
Warehouse, Distribution Center, or Branch

81
82
83

Location A
Location B
Location C

EXHIBIT 6B
Control 860

Home Office or Divisional Headquarters Cost Centers
(Physical Distribution Activities)
Account
Number

Cost Center Description

1201
1202

Administration-Distribution Activities

1203
1204

Traffic Research
Distribution System Design
Distribution Cost Analysis and Control

1205
1206

Customer Research

Planning: Operations, Production,

1207

Inventory, and Procurement
Order Processing and Communications

1208

Inventory Control

Control 870
Production Plant Cost Centers

(Physical Distribution Activities)
Account
Number

Cost Center Description

1301
1302

Administration-Distribution Activities

1303
1304

Order Assembly

1305
1306
1307
1308
1309

Shipping and Receiving

Inter-Plant Freight
Transportation

Material Handling
Plant Warehouse
Protective Handling
Lift Truck

Control 880
Warehouse, Distribution Center, or Branch Cost Centers

(Physical Distribution Activities)
Account

Number
1401

Cost Center Description

Warehouse, Distribution Center, or Branch
Administration

1402

Shipping and Receiving

1403
1404

Traffic Services

1405
1406
1407
1408
1409

Cartage
Transportation

Material Handling
Storage
Packaging

Equipment and Building Costs
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EXHIBIT 6C
NATURAL EXPENSE ACCOUNTS

FOR PHYSICAL DISTRIBUTION COST CENTERS
110 Salaries & Wages

280 Facilities Expense

111 Salaries

281 Maintenance—buildings

112 Administration

113 Supervision

282 Utilities
283 Housekeeping

114 Clerical
115 Other

284 Rent—space
285 Rent—tax and insurance on leased

premises

120 Hourly wages

286 Taxes—building

130 Payroll Premium

287 Insurance—building
288 Depreciation—building

131 Overtime premiums
132 Night shift

133 Vacation and holiday pay
140 Employee Benefits

289 Amortization—leasehold
290 Trash collection

or to a periodic expense account.
Since this charge originated
at a production plant it would
normally be charged to product
costs and not to a physical distribu
tion expense. This is the point at
which the accounting system should
be in harmony with the organiza
tional chart. If this function is part
of production it should be identi
fied as such. However, if it is or
ganizationally a physical distribu
tion function it should be so iden
tified in the chart of accounts.

291 Laundry and janitorial

141 Payroll taxes (FICA &

Unemployment)

301 Taxes

143 Insurance
144 Saving and bonus

145 Employee

Summary

300 Inventory

142 Pension plan

purchase

discounts

302 Insurance
303 Financial carrying costs

304 Losses from deterioration or

200 Outside Activities

obsolescence

201 Labor and services
202 Storage (space rental)

400 Transportation

203 Equipment rental

204 Financial services

401 Carrier freight

220 Communication and Travel

221 Telephone and

telegraph

402 LTL
403 Truckload

222 Dues and subscriptions

404 Rail

223 Postage
224 Travel

405 Air
410 Parcel post
420 Company-owned or leased

240 Equipment
241 Supplies

242 Maintenance and repairs
243 Depreciation
244 Taxes

245 insurance
260 Other Operating Expenses

(budget units)
501 Industrial relations
502 Data processing

261 Office supplies

503 Accounting
504 Industrial engineering

262 Shop supplies

505 Medical services

263 Boxing and packing material

506 Printing services

264 Customer service—other allowances

507 Cafeteria

265 Demurrage

508 Plant protection

plies, materials, facilities usage, and
services. Direct charges are repre
sented by accounts 110 through 420.
Allocated charges from other cost
centers are shown as 500 accounts.
Examples of charges involving
physical distribution activities are
given below:

1. Fork lift truck operator’s daily
wages at Production Plant B:
Control
Account

Cost
Center

Natural
Expense

872

1309

120

2. Telephone service at home office
—Corporate headquarters:
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500 Allocations from Other Cost Centers

Control
Account

Cost
Center

Natural
Expense

860

1201

221

3. Transportation charge from
Warehouse A via air:
Control
Account

Cost
Center

Natural
Expense

881

1405

404

At Plant B a fork lift operator’s
periodic hours are recorded on his
time card and eventually on the
payroll summary. The production
facility has a cost center identified
as “Lift Truck” which is assigned
the code number 1309. The natural
expense is called hourly wages,
which is assigned the number 120.
The control number 872 represents
the Production Plant B. The con
trol account number indicates the
major account classification show
ing whether it is to be charged
to cost of goods manufactured

In the early 1960s, physical dis
tribution was described by Peter
Drucker and others as the last fron
tier for cost reduction in the busi
ness organization.3 In a single dec
ade the physical distribution con
cept has grown to a position of
major importance in American in
dustry.
The growth in the physical dis
tribution concept has focused atten
tion upon cost control. Physical
distribution functions are cost cen
ters not profit centers.
An abundance of evidence is
available showing that companies
have made organizational changes
which reflect top management’s rec
ognition of the relatively new phys
ical distribution concept.
Although organizational improve
ments have been made in many
companies to establish better con
trol of P.D. functions, there has usu
ally been no major change in the
system of accounts in these same
companies.
It has been proposed in this arti
cle that there should be modifica
tions in the system of accounts to
accompany organizational changes.
These modifications should recog
nize the functional nature of physi
cal distribution activities regardless
of their location. To illustrate the
proposed modifications a list of
functions, an organization chart,
and a system of accounts have been
presented.
3 Drucker, Peter, “The Economy’s Dark
Continent,” Fortune, April, 1962, pp.
103-4.
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what people are writing about

BOOKS

The Corporate Social Audit by
Raymond A. Bauer and Dan H.
Fenn, Jr., Russell Sage Foundation,
230 Park Avenue, New York, 10017,
1972, 102 pages, free upon written
request (paperbound).
As a possible new field of pro
fessional activity for the CPA, the
so-called corporate “social audit”
seems at the moment to have more
potential than the long-awaited
management audit—mostly because
of growing external pressures for
corporations to demonstrate their

social accountability. This book is
the result of a year-long investiga
tion of what is going on in this
area.
The corporate social audit, as a
way of measuring how well com
panies are fulfilling their noneco
nomic responsibilities, and at what
cost, is a lively and controversial
topic of current debate in the ac
counting profession and outside it.
For accountants the chief issue is
how a meaningful audit of corpo
rate contribution to pollution con
trol, minority employment, worker
job satisfaction, and a host of shift
ing social objectives could possibly
be conducted. That issue is, in

evitably, closely tied to the one of
who should conduct the audit.
David F. Linowes has been ar
guing for an audit of corporate so
cial expenditures and accomplish
ments measured in dollars and
cents—obviously a task for the
CPA. Some would settle for some
sort of nonquantified qualitative
evaluation of performance—a job
that could be done by a social
scientist. In an effort to stake out
a franchise, the AICPA last year
appointed a committee to help de
velop standards and techniques for
“measuring, recording, reporting,
and auditing social performance.”
There is, of course, a broader
field for debate. Most basic of all

REVIEW EDITORS
In order to assure comprehensive coverage of magazine
articles dealing with management subjects, Management
Adviser has arranged with fifteen universities offering the
Ph.D. degree in accounting to have leading magazines in
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serve as the review board for this department of Manage
ment Adviser. Unsigned reviews have been written by
members of the magazine’s staff.
Jim G. Ashburne, The University of Texas, Austin
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Leonard A. Doyle, University of California, Berkeley
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is the question of whether business
men should have other than eco
nomic motivations. Economists of
the Adam Smith “invisible hand”
school argue that the profit motive
should be business’s only concern;
if the basic job of production and
marketing is handled efficiently, the
marketplace will automatically ad
just everything else.
The authors of this book dismiss
that point of view rather summar
ily. They point out that social goals
and values have been an important
part of business ethics throughout
history—except for the relatively
brief period since the rise of the
Protestant Ethic. Furthermore, they
think, the Protestant Ethic has lost
its hold on the community at large.
. . the preoccupation with so
cial responsibility, which has been
the plaything of the business com
munity since World War II, has
suddenly become a meaningful—
and even angry topic of conversa
tion in the community at large,”
this book reports. Furthermore, the
authors believe, “. . . current inten
sity of interest seems to be sup
ported by long-term social and eco
nomic trends.” It is possible that
we are “redefining the nature and
role of the corporation.”
Much activity—no consensus

Assuming the inevitability of
some sort of social audit, the au
thors of this book, professors at the
Harvard Business School, have con
centrated their efforts on a survey
of who is doing what as a guide to
those who are thinking of taking
some action of their own.
They find quite a bit to report,
even though there is nothing even
remotely resembling consensus on
what should be evaluated in a so
cial audit, much less how it should
be done.
Some groups are taking specific
selected areas of activity and re
viewing them in detail. The Coun
cil on Economic Priorities, a Naderlike shoestring-run organization, has
devised a methodology for assessing
a company’s performance in such
areas as air and water pollution.
The Conference Board rates corpo
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rate public affairs programs accord
ing to whether or not they include
some five specific components. The
Equal Employment Opportunity
Commission has devised methods
of measuring performance in minor
ity hiring and promotion. A num
ber of firms are using employee
and community attitude surveys to
measure progress in various aspects
of human relations.
Quantitative measures sought

A few people are trying to de
velop sophisticated quantitative
measures of social responsibility. In
an article in the Public Administra
tion Review, Todd LaPorte offered
a scheme for “weighing technologi
cal alternatives in different areas as
functions of the probabilities of
achieving valued conditions such
as certain political, social, psycho
logical, and economic effects.” Clair
W. Sater, an account adviser with
an investment advisory firm, has
proposed a five-point rating system
for various areas of social concern
which would be summarized in a
“three-dimensional rating matrix for
an industry,” which would compare
the companies in the industry with
each other and with others in the
same geographic area against the
backdrop of local legal require
ments and “the potential for action.”
Dr. Clark Abt of Abt Associates has
designed a preliminary plan for
cost/benefit analysis of a company’s
actual and potential social pro
grams. Benefits would be measured
in terms of social programs’ dollar
contribution to the company’s longrun profitability; costs would in
clude both out-of-pocket costs of
social programs and the opportunity
costs of alternative programs fore
gone. The “Social Operations and
Income Statement” on which Abt
Associates modeled an audit of
their firm is reproduced in this
book.
The book also reports in some
detail on the work being done by
four companies (one working with
an accountant, one working with
Arthur D. Little, Inc.); two con
sultants (Little and Abt); two mu
tual funds “created to offer inves

tors a socially responsible portfolio”;
and two public interest organiza
tions, the Council on Economic
Priorities and the Corporate Infor
mation Center of the National
Council of Churches.
Audits may, the authors note, be
for three basic purposes: to influ
ence behavior within the corpora
tion; to influence decisions by in
vestors; and to inform the public.
They may be sponsored by the
companies themselves, by investors,
or by public interest groups. Since
these purposes vary so widely, it
is inevitable that the audits do, too.
As a result, the authors are able to
come to few conclusions.
There are some, however, that
should be particularly welcome to
accounting firms: “Corporations
have an interest in making their
own audits before they are audited
by others.” (Certainly they will
need expert help.) Arriving at “true
costs” of social programs is likely
to be difficult. “Here we need some
developmental work by the ac
counting profession.” The full task
of conducting “a social audit for
‘optimizing’ a corporation’s profit
would be formidable and is not
likely to be undertaken in the near
future by a well advised firm.” Be
cause individual value systems
vary so greatly, the “notion of
weighting areas of social perform
ance to produce a composite index
of social responsibility” is regarded
by the authors as “a waste of time
and a misuse of the social audit
concept.”
The authors themselves seem in
clined to favor what they call “pro
cess audits.” The auditor develops
an analytical description of what
the company is actually doing and
a statement of what the best prac
tice is so that the businessman
can compare the two and decide
whether to change his actions.
Meanwhile, there is much re
search to be done, and the authors
end the book with a list of some
of the major projects that need
doing.
Although their opinions are use
ful, this book is primarily a piece
of journalistic reporting rather than
a think piece. As such it is invalu
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able. From it the individual who is
thinking of designing a social audit
can get a quick overview of the
principal trends and problems plus
a line on those who are doing the
hard thinking—and getting the ex
perience—in the social audit field.

Business Cost-Benefit Analysis by
R. F. J. Dewhurst, McGraw-Hill
Book Company (UK) Limited,
Maidenhead, Berkshire, England,
1972, 288 pages, $18.00.

For the American reader this
British effort in management sci
ence is probably mistitled, for
much of its content does not fall
under the heading of what would
be classified here as cost-benefit
analysis. Rather, it is a book on
mathematical decision-making tech
niques, and a pretty good one, too.
Cost-benefit analysis started in
government as a method of quanti
fying intangible benefits and bal
ancing them against their costs
where no profit measure existed.
The idea is applicable—although
seldom applied—to areas of bus
iness where benefits are intangible
rather than monetary, for example,
research, advertising, publicity and
public relations, training, and man
agement development.
In his opening chapter the author
of this book, a lecturer at a British
university, summarizes the basic
approach as follows:
“Apart from his purely record
ing work, the job of an accountant
in a business is to advise and to
assist in making financial decisions.
Such decisions involve weighing
a payment made now against its
anticipated cash inflow later. . . .
“Some decisions of business ac
countants . . . and nearly all deci
sions of administrative officers in
nationalized industries and Govern
ment departments, are difficult to
evaluate on this basis. One side of
the ‘equation’—the estimated ex
penditure on investment—is com
paratively easy to determine in
money terms; the other side—the
May-June, 1973

expected benefits—can usually only
be expressed (if at all) in non-cash
quantitative units, such as leisure
hours.
“When the benefits from alterna
tive investments can be expressed
in the same quantitative units . . .
a direct comparison is possible. But
whether investment in either is
justified is still not proven.
“When the benefits from the al
ternative investments are not in the
same quantitative units, they must
be converted to a common unit.
Cash has the overwhelming advan
tage that it enables the benefit from
the investment to be compared di
rectly with the cost, and hence
makes possible an assessment as to
whether the expenditure is justified
or not.
“Converting benefits into cash
terms is difficult. Techniques do,
however, exist, and progress be
comes easier as we proceed into
this almost uncharted area. When
one or two agreed figures (such as
a leisure-hour rate) have been es
tablished as landmarks, other fig
ures can be related to these.
“Conversion of benefits into
money terms is not the final step;
the time element must be taken
into account. That discount rate
which, when applied to the bene
fits, will make them equal to the
investment amount, must be deter
mined. This return on investment
rate is an easy measure for com
parison purposes. Its incidence is
quite general. It applies both to
decisions at macroeconomic level
and to business decisions.”
Quantitative techniques

The author goes on to describe
modern quantitative techniques—
linear programing, integer program
ing, regression analysis, Markov
chains, input-output analysis, the
Simplex method, matrix algebra,
discounted cash flow analysis, sen
sitivity analysis, risk analysis, prob
ability analysis, and decision trees.
In the last four chapters he (and a
contributing author) apply these
techniques to the measurement of
management (chiefly through man
agement by objectives), to techno

logical forecasting, to marketing
expenditures, and to training.
While the approach is distinctly
mathematical, the book can be un
derstood on a superficial level by
skipping the mathematical analyses,
which are concentrated mostly in a
single chapter and the appendixes.
The basic writing style is simple,
with the grace and exactness that
for some reason is found so much
oftener in the work of British non
professional writers than in that of
American ones.
Many terms are differently de
fined in Britain than in the United
States. The fact that the bulk of
the contents of this book have more
to do with decision-making theory
than with the narrower cost-benefit
analysis may simply reflect such a
difference in terminology. But what
ever its subject is called, the book
is a good one and should be infor
mative to managers and accoun
tants alike.

The Big Foundations by Walde
mar Nielsen, Columbia University
Press, New York, 1972, 475 pages,
$10.95.
A researcher, in a study financed
by a foundation, analyzes the social
and financial performance of the
33 largest philanthropic founda
tions and finds it uninspiring.

Charitable foundations, the prin
cipal large-scale conduit for private
philanthropy these days, have come
under increasing attack in recent
years.
After considerable badgering by
Rep. Wright Patman of Texas, the
U. S. Treasury in 1965 issued a re
port that identified a number of
spreading financial abuses among
foundations and criticized such
structural flaws as the close ties be
tween many of the foundations and
the donor families or associated
companies. The result was the Tax
Reform Act of 1969, which sharply
reduced tax inducements to donors
to establish foundations, obliged
the foundations to increase their
contributions to charity, put pres
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sure on them to make their invest
ment portfolios more productive,
forced them to pay the costs of the
Federal government’s surveillance
over them, and forced them to re
port more fully to the general pub
lic on their activities. It also banned
grants for political or propagan
distic activity, further handicap
ping any sort of innovative activ
ity by already conservative-minded
boards.
As a result, this author feels, the
foundations today stand at a kind
of crossroads. This makes it appro
priate, he suggests, to explore the
past, present, and future of a group
of organizations about which little
objective information has been
available.
This study concentrates on the
33 largest foundations, which
among them control some $11 bil
lion in assets, half the resources of
the 25,000 foundations currently in
existence in the United States. The
man who conducted it, Waldemar
A. Nielsen, is a former officer of the
Ford Foundation who now serves
as a consultant to foundations and
corporations on questions of so
cial responsibility. The foundation
which sponsored it, the Twentieth
Century Fund, is not one of the
top 33.
Mr. Nielsen starts by profiling
the foundations individually—their
donors, their structures, their ob
jectives, and their performance. Not
surprisingly, they vary widely in
usefulness — from the major sci
entific
(and
noncontroversial)
achievements of the Rockefellers to
the “second-rate” activities of the
DuPonts, seemingly aimed chiefly
at the preservation of family mem
orabilia and the avoidance of taxes.
The profiles, presented in a
lively, gossipy, insider style, are all
fascinating. Since many foundations
over the years have done little or
nothing in the way of public report
ing, much of the research is origi
nal and interview-based. This makes
the accuracy of the material impos
sible for an outsider to evaluate,
but the research seems to be con
scientious and objective.
Then Mr. Nielsen seeks to evalu
ate the performance of the founda
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tions as a group. In the absence of
generally accepted standards of so
cial utility and of anything faintly
resembling uniform reporting re
quirements, his evaluations are nec
essarily highly subjective—but they
seem reasonable enough.
Basically, he finds the majority
of them to be “unprofessional, pas
sive, ameliorative institutions,” of
fering “the multitude of useful non
profit organizations in American life
which depend on contributions ‘an
other door to knock on’ in meeting
their current operating needs and
capital requirements.” If their re
sponse to the racial issue is typical
of their effectiveness in dealing
with American social problems, and
Mr. Nielsen believes it is, they are
orthodox, timid, and anchored in
the status quo.
Mr. Nielsen also criticizes the
foundations for their “enclave men
tality.” They are controlled by donor
families (in their earlier stages),
corporations tied to the donor fami
lies, or boards of trustees—almost
all white, Republican, Anglo-Saxon,
Protestant, college-educated males,
who are for the most part business
men, lawyers, or other professionals.
The close ties to families and com
panies constitute, Mr. Nielsen be
lieves, a built-in conflict of interest.

Imagination lacking

Financially, their management
has been mostly honest, the author
thinks, but unexciting. The return
foundations have received on their
investments has averaged slightly
below that of the market in general.
They pay out their income rather
promptly, but largely to established
organizations and noninnovative
projects.
Thus, he concludes, the founda
tions have not succeeded in carving
out a unique niche for themselves.
Their charity goes largely to per
form functions that could be done
just as well by government or by
existing educational and charitable
organizations—through which, in
deed, they tend to channel their
funds. And they may be doomed
unless they begin to show more in

novativeness. For a start, Mr. Niel
sen suggests more opening up of
their operations to public scrutiny;
more opening up of boards to such
excluded groups as “young people,
females, nonwhites, Catholics, Jews,
Democrats . . . persons whose fore
bears came from such places as Ire
land, Italy, Greece or Poland . . .
intellectuals, artists, writers . . .
social reformers . . . labor union of
ficials”; and more imagination in
seeking out philanthropic activities
not already covered by other
groups.

Operations Auditing by Roy A.
Lindberg and Theodore Cohn,
Amacom, American Management
Association, Inc., New York, 1972,
317 pages, $16.
This book, aimed primarily at the
beginner in operations (or opera
tional ) auditing, gives him a highly
specific guide to basic procedures.
For the more experienced auditor
it has less to offer, although he may
be interested in its arguments on
behalf of a specific philosophy of
operations auditing—firmly held
and belligerently defended by these
authors.

In many companies auditing,
particularly internal auditing, has
moved beyond the attestation of
assets to include measurement of
corporate or departmental per
formance in utilizing resources effi
ciently and in moving toward at
tainment of corporate goals. This
process is most commonly known
as operational auditing. Sometimes,
especially when the audit is per
formed by company outsiders (usu
ally CPAs), it is called “manage
ment auditing.”
These authors, respectively the
director of management services
and the managing director of the
Newark, N.J., CPA firm of J. H.
Cohn & Company, prefer to call it
“operations auditing” because, as
they explain, “The process we ad
vance here is sufficiently different
from the auditing forms that are
called operational and management
Management Adviser

auditing to deserve a distinctive
name. It is not auditing that is op
erational in nature, nor does it ap
ply exclusively to management. It
is auditing of operations, hence the
name we give it.”
In its most general definition, the
authors say, operations auditing is
a “formal procedure for systemat
ically analyzing, evaluating, and
describing company, unit, or func
tional performance.” Since that is
true of all appraisal instruments,
the authors suggest a more restric
tive definition: “Operations audit
ing is a technique for regularly and
systematically appraising unit or
function effectiveness against cor
porate and industry standards by
utilizing personnel who are not spe
cialists in the area of study with
the objectives of assuring a given
management that its aims are being
carried out and/or identifying con
ditions capable of being improved.”
OA formalizes activity

OA is, they emphasize, a formal
ized activity: “. . . every good man
ager does instinctively measure the
effectiveness of the units he is in
contact with but to say that OA
is just another version of that in
formal measuring is to grossly un
derrate the tool. . . . Operations
auditing differs by being conscious
ly and systematically performed
against acceptable standards . . .
it is a formal activity with a dis
tinctive work content.”
The dispute over nomenclature
reflects what the authors refer to
as the polarization of opinion
within the accounting profession
on the nature and role of opera
tions auditing:
“The two major opposing views
of OA are these: (1) It is only a
fact-gathering tool that will help
management appraise performance
and identify areas in which addi
tional investigations may yield im
provements. (2) In addition to the
foregoing, OA should be directly
involved in recommending specific
changes intended to correct the
shortcomings it has revealed. We
hold the first view—distinctly a
minority view.”
May-June, 1973

Why? “To begin with, the oper
ations auditor does not do an in
tensive study. He engages, substan
tially, in sampling activities. In the
second place, when the survey
phase of the audit is over, he must
spend the time left to define the
problems he discovered in the most
precise, meaningful terms possible
so that management can decide
what priority the problems should
be given in using the resources of
the enterprise. In the third place,
he does not (if he is a typical
auditor) have the knowledge
needed to provide solutions man
agement can trust. After all, the
process of finding the best solution
to any problem worth solving is a
complex, time-consuming one in
volving, among other things, devel
oping alternatives, testing them,
and selecting the one with the most
favorable trade-offs. It is not an ac
tivity the operations auditor has
either the time or, in most cases,
the best qualifications for.”
Furthermore, as the authors
point out, the Institute of Internal
Auditors cautions, “Internal audi
tors must take an objective attitude
and, therefore, should not take a
hand in developing or installing
procedures that will be subject to
later internal audit review and ap
praisal.” Framing a recommenda
tion for change later enacted does
not, the authors claim, “leave the
auditor in an independent position
even though he took no hand in
implementation . . . the tendency to
get into recommending and even
implementing changes” is “deadly
to the spirit and purpose of OA.
The tendency destroys independ
ence and implies a virtuosity and
expertise at odds with the eco
nomics of the operations auditing
function . . . the main objective of
OA is to serve as an instrument of
management intelligence, not prob
lem solving. Such a view does not
‘flatten’ OA into a thin, narrowly
useful instrument. Finding, identi
fying precisely, and describing a
real business problem accurately
is no mean task. When it is done,
finding the solution is compara
tively simple.”
There are, no doubt, many who

disagree with these viewpoints.
This book, however, is not directed
to “those with formed views of the
nature and content of OA.” It is
“primarily addressed to those who
are inexperienced in operations
auditing, and it is intended to be
helpful to them in performing their
first operations auditing assign
ments.” The volume “is intended to
be a workbook; it contains some of
the knowledge and techniques
needed to perform operations
audits.”
Covered areas described

The main part of the book con
sists of general descriptions of areas
to be covered and questionnaires
to be used in the investigatory
phase of an audit.
The general descriptions and
the more than 80 pages of ques
tionnaires cover the following areas
of operations: administration and
management, plans and planning,
controls and controlling, organiza
tion and organizing, information
and communication, research and
renewal, personnel, clerical opera
tions, manufacturing, marketing
and sales, engineering, electronic
data processing, costing and pric
ing, purchasing, materials handling,
maintenance, and accounting.
The descriptions attempt to
sketch a sort of norm that can be
used to evaluate these operations
in medium-size commercial enter
prises (“between $50 and $250 mil
lion in size”). They are not ex
haustive, the authors point out;
“they primarily serve to bring the
auditor abreast of developments
and create awareness of auditable
aspects.” The questionnaires are
“examples of working documents.
They are useful in directing inquiry,
assuring completeness in field work,
and providing comparability be
tween successive audits.”
In application to a specific audit
assignment, the authors concede,
the material suffers from the obvi
ous deficiency that “no company is
completely like another, and the
task of trying to anticipate all op
erations auditing needs is beyond
execution. Accordingly the user of
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this book has a sizable task on his
hands in bending it to his purpose.”
That, of course, would be true of
any workbook on the subject, and
the authors are hardly to be faulted
for it. This book, indeed, has weak
nesses of its own. The style is dog
matic and likely to be irritating to
readers with differing opinions. The
language is sometimes surprisingly
imprecise for authors trained in ac
counting. For example, they rec
ommend an expenditure (presum
ably annual, although that is not
spelled out) of 0.2 per cent for
operations auditing. But 0.2 per
cent of what? Later it appears that
the authors refer to 0.2 per cent of
“company size.” But what is sizesales or assets? The reader is not
told. Furthermore, the descriptions
of operations are not nearly so use
ful as the questionnaires; they are
sketchy, superficial, and highly col
ored with the authors’ somewhat
doctrinaire views on management.
But the beginner who has to be
led by the hand will undoubtedly
find this book very helpful. After
he has acquired some experience of
his own, he can begin to choose
up sides.

MAGAZINES
Ideational Items: Rational Com
puterization, Jerome D. Baker,
Business Horizons, April, 1972.

According to Mr. Baker, some
companies suffer during computeri
zation because management does
not understand the uses of the com
puter. Mr. Baker discusses the fol
lowing major topics in his article:
the management level at which the
computerization decision should be
made; the costs of computerization;
the implementation of the compu
terization project; and various al
ternative methods of obtaining com
puter equipment. In conclusion,
Mr. Baker states that, although
there is no general formula for suc
cess in computerization, manage
ment should profit by following his
five general guidelines.
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Mr. Baker begins his article with
four case histories which contain
one central theme: as a result of
management’s inability to under
stand the uses of the computer, the
companies have suffered. Both man
agement and computer experts are
to blame.
In order to reduce the number of
failures in the area of computeriza
tion, Mr. Baker offers some guide
lines which, if implemented, will
move a company into the area of
computerization with a minimum
of problems. First, the decision to
computerize must be made by top
management, not by a data pro
cessing manager. The manager must
resist the temptation of letting him
self be talked into computerization.
Rather, his decision must be based
on an analysis that shows that the
benefits of automation will justify
the costs.
Second, the speed and degree of
the implementation of automation
must be based on such tangible
benefits as dollar savings and such
intangible benefits as obtaining in
ventory control data which was not
previously available to the firm.
Third, an executive who is con
sidering computerization must ask
the following questions:
1. Is the company big enough to
be considering a computer opera
tion? With respect to automating
operations, size is determined by
the volume of paper work or com
plexity of operations rather than
sales dollars.
2. What problems exist within
the company that lead it to think
that it should computerize? Quite
often, problems may be alleviated
by modernizing procedures rather
than automating the operation.
3. What problems exist within
each operation of the company?
4. What benefits can the com
pany really expect to achieve from
computerization? A company which
goes over to E.D.P. operation rarely
saves money as a result of a reduc
tion in personnel. However, it may
often save money in other areas,
such as inventory control. It is es
sential that during this period all
of the company’s major problems

be brought out in the open and
analyzed carefully. Otherwise, the
new computer system is not likely
to result in improved operations.
Fourth, there are three types of
costs associated with computeriza
tion. The first type of costs are
those required during the installa
tion of the systems and procedures
and include such things as the time
it takes experienced, qualified sys
tems analysts to perform the job,
the time it takes experienced pro
gramers to write, test, and “debug”
the programs, and the cost of train
ing the systems operating person
nel. The second type of costs are
operational in nature and include
the routine costs associated with
running the system once it is oper
ational. The third type of costs, of
ten overlooked by management, are
the costs of training people within
the company to use effectively the
information coming out of the com
puter system.
Fifth, the company must imple
ment the computer system. Mr.
Baker believes that a number of
alternative approaches may be
taken to achieve this goal. A com
pany may hire a qualified data pro
cessing manager. This individual
must be conversant with all the
major areas of the business which
are to be automated, must know
how to design computer applica
tions and supervise and direct programers, must be familiar with the
fundamentals of the data process
ing operation, and must have the
ability to train people outside the
data processing environment. Such
an individual is difficult to find at
this time.
Alternatives

A company also has the alter
native of implementing the com
puter system by hiring a computer
manufacturer or software house. If
the company chooses this alterna
tive, it should select a firm that has
done the job before and where
qualifications can be checked
through other clients.
The third alternative is merely a
combination of the first two. Mr.
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Baker believes this approach often
yields the best results because it al
lows management to better achieve
cost control.

Some Thoughts on Computer Us
age in the ’70s by Gordon H.
Cowperthwaite, Management Con
trols, April, 1972.

Acquiring hardware

Sales of computers and related
data processing equipment have in
creased at a rapid rate. Accom
panying and perhaps causing the
increase was a rapid improvement
in their technological capacities. In
the past, companies have installed
the latest data processing systems
with little regard to their efficient
utilization.
Cowperthwaite dis
cusses the problems, developments,
and trends in the utilization of com
puter-based data processing sys
tems from the Canadian perspec
tive, although his comments are
also applicable to the United States.

Sixth, a company has a number
of alternatives available for acquir
ing the necessary equipment. The
company may: 1) own the equip
ment solely; 2) own the equipment
jointly with another company; 3)
lease the equipment; 4) use the
services of a qualified computer ser
vice bureau; or 5) combine any of
the above methods. Each of these
alternatives has advantages and dis
advantages, and Mr. Baker briefly
mentions them in his article. He
then states that management must
make the final decision concerning
which method of operation best
suits its particular circumstances.
Such a decision should be made
only after advice is sought from the
most objective source available,
either from competent in-house
technical personnel or an outside
consulting company.
Five-point summary

Mr. Baker concludes his article
with a five-point summary of things
management should consider if it
is to be successful in computeriza
tion:

1. Management must be as con
versant as possible both with the
problems to be solved by automa
tion and the process itself.
2. Management must acquire the
best possible technical advice from
exploration through implementa
tion.
3. Management must do what is
best for the company, not what is
best for the computer manufacturer
or the data processing manager.
4. Management must frequently
monitor the results (at least every
six months).
5. Management, above all, must
learn how to develop effectively the
computer into an effective manage
ment resource tool.
James M. Krueger
Indiana University
May-June, 1973

Cowperthwaite notes past im
provements in the computational
capabilities of computers on utili
zation efficiency which culminated
in the development of third-gen
eration computers in the 1960s. In
particular, he indicates that im
provements in the reliability and
serviceability of computers are
playing an important role in re
ducing costs.
But the major emphasis of his
remarks concerns the need for de
velopments in other areas. In
creases in the performance capabil
ities and decreases in the cost of
on-line storage devices are needed.
Increases in the use of minicom
puters dedicated to specific appli
cations are also suggested. The out
put from minicomputers could
often be utilized as input to larger
integrated data processing systems.
On the other hand, increases are
needed in the use of very large
computer systems where cost per
calculation is very low. Since indi
vidual companies or organizational
units will often not be able to fully
utilize the capacities of the large
computer systems, complex time
sharing arrangements will be re
quired. Low-cost data transmission
will be necessary to make many
time-sharing arrangements econom
ically feasible since multiple users
at different locations will need to

promptly obtain data from the sys
tem for their needs.
Cowperthwaite emphasizes the
need for software improvements
even more than the need for hard
ware improvements. He points out
that much progress has been made
in the development of application
program packages sold by inde
pendent software companies to
businesses with specific data proc
essing needs. Software companies
have also developed data-base man
agement systems, which are basic
ally packaged integrated manage
ment information systems, but fur
ther improvements are needed to
increase the sophistication of the
systems and facilitate their instal
lation. Decision-making systems
will be developed which will con
stitute a superstructure, selecting
and processing information pro
duced by the management infor
mation system for the decision re
quirements of executive manage
ment.
Organizational improvements
have already increased computer
utilization efficiency and should be
encouraged in the future. Compa
nies have increasingly integrated
their plans for computer-based data
processing systems with organiza
tional objectives. In this connec
tion, the responsibility for the plan
ning of data processing systems has
been placed at higher levels in the
organization structure. Though
computer-based data processing
systems often have not had to sub
mit to the rigid capital budgeting
requirements imposed on other cap
ital projects, more and more data
processing projects are being re
quired to contribute to profits or
other organization objectives just
like other capital projects. The
manpower cutback induced by the
recent recession has helped reduce
costs and thus improve the effi
ciency of data processing depart
ments.
Corporate managers are emerg
ing who are more demanding of
the computer resource, are gener
ally more aware of the techniques
involved, and expect the computer
to be applied more effectively. On
the one hand, managers with nar
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row technical data processing back
grounds have been replaced by
those oriented to management
needs. On the other hand, formerly
non-technically trained managers
have been replaced by those with
an awareness and appreciation of
computer capabilities. Another im
portant environmental factor is the
increase in the supply of trained
computer technicians, educated at
institutions below the university
level.
Other environmental changes are
also contributing to improvements
in computer utilization efficiency.
The slowdown in growth of the
computer industry has enabled
computer manufacturers and inde
pendent software companies to con
centrate on fitting data processing
systems to the needs of users. Also,
competition among manufacturers
and software companies has in
creased, motivating them to pro
vide better service. The practice of
“unbundling,” selling of services
separately which were formerly
sold as a package, has enabled pur
chasers to eliminate unneeded ser
vices.
Overall, there will be a heavy
emphasis from top management for
optimum cost/effectiveness and
profit contribution of computers
and related equipment.
Kenneth Rosenzweig

Michigan State University

Physical Distribution: A Cost An
alysis by Michael Schiff, Manage
ment Accounting, February, 1972.
Physical distribution costs rank
high as a cost of placing a product
in a state of marketability and,
therefore, should be subjected to as
rigorous an application of account
ing theory as other costs of pro
duction.
Many firms in the last decade
have sought to increase their profits
by expanding their markets even to
the point of encompassing foreign
operations. Accompanying these ex
pansions is an inherent increase in
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distribution costs, and accountants
have been lax in the use of account
ing theory to develop procedures
by which to report these costs.
Dr. Schiff’s stated purpose in the
article is: “to explore some of the
accounting problems faced in cost
analysis for physical distribution
and to identify desirable practices
observed in several companies.”
The article primarily represents a
codification of Dr. Schiff’s insights
regarding accounting for distribu
tion costs. These insights were for
mulated by observation and critical
evaluation of the methods employed
by 14 large companies.
Apparent uncertainty as to proper
allocation of physical distribution
costs (which may range as high as
35 per cent of total production
cost) should be cause for the man
agement accountant to direct at
tention to the subject. Dr. Schiff
points out that the management
accountant’s job is one of providing
information for decision making
and control and he therefore should
concern himself with the following
five general accounting problems
in analyzing and reporting with re
spect to physical distribution costs:
1. Classification — The primary
point here is that physical distribu
tion costs are controllable and,
therefore, the management accoun
tant should endeavor to report them
in a manner which facilitates man
agerial control.
2. Treatment of Costs: Product
vs. Period—The cost of movement
and handling of goods from the
point of completion to the physical
point at which the sale of the goods
is effected is properly treated as a
product cost. Shipment from point
of sale to customer is suggested to
be a period cost.
3. Budgets and Standard Costs—
Control of cost via budgets requires
that physical distribution costs be
viewed as homogeneous costs and
not arbitrarily budgeted to various
departments. Standard costing lends
itself to control of physical distribu
tion costs just as it does to factory
operations.
4. Allocation of Cost to User
Divisions—Costs which can be iden
tified as being incurred in the pro

cess of placing the product in a
state to be sold should be charged
to the product as a product cost.
Variable costs of distribution which
properly reflect the efficiency of an
operation should be charged to the
responsible profit center.
5. Information for Decision-Mak
ing—The management accountant’s
obligation is to provide information
which will enable managers to make
decisions which will affect future
costs. The responsibility reports
should provide the necessary feed
back to allow evaluation of previ
ous managerial decisions.
Similarities in the nature of dis
tribution and production costs are
emphasized to show that the di
vergence of the accountant’s treat
ment of these costs is founded on
an undisciplined approach to dis
tribution costs. The concepts pro
vided by Dr. Schiff are based on
management’s need for relevant in
formation and therefore will pro
vide needed information for plan
ning and control.
William S. Hawthorne
Oklahoma State University

CLASSIFIED
HELP WANTED
ACCOUNTANTS — Volunteer Peace
Corps. Two years in developing nations
overseas. Develop & implement account
ing systems in government agencies, co
operatives. Expenses paid—medical, trav
el, vacation, living. Information: Bruce
Mazzie, Action, OCP Box 249, Wash
ington, D.C. 20525.

FINANCIAL PLANNING—A growth fi
nancial services corporation located in
Midwest offers a challenging opportunity
for a person with 3-5 years experience in
management services in a major CPA or
consulting firm. Position offers opportun
ity to achieve results to interact with top
management in acquisition programs and
corporate financial planning. Little or no
travel required. The metropolitan area
with a population in excess of 1,000,000
offers excellent educational institutions,
good cultural and sports attractions. No
contract with present employer made
without your permission. Send resumes
and salary requirements to Box 373.
RATES: Help Wanted, Professional Oppor
tunities and Miscellany 50 cents a word,
Situations Wanted 30 cents a word. Box
number, when used, is two words. Classi
fied advertisements are payable in advance.
Closing date, 5th of month preceding date of
issue. Address for replies: Box number, Man
agement Adviser, 666 Fifth Ave., N.Y. 10019.

Management Adviser

